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(57)Abstract: 

PROBLEM TO BE SOLVED: To reproduce an image by 
providing a key board having keys correcting an image 
processing condition set by an image processing 
condition automatic setting means to set a desired 
image processing condition simply. 

SOLUTION: When the operator operates a key board 69 
to enter a command signal representing correction of an 
image read condition and/or an image processing 
condition, the command signal is given to a CPU 60 via a 
data bus 65. The CPU 60 generates a control signal, 
based on the command signal and provides an output of 
the signal to the data bus 65, the control signal is fed to 
a CPU of a transparent image reader or a CPU of a 
reflection image reader and/or to a 1st image processing 
means and/or a 2nd image read means and the image 
processing condition decided by the CPU 60 is 
corrected, based on the image read condition and/or 
image data obtained by advance read. 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

LThis document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] An image processing system characterized by having a keyboard which has a key which 
can amend image-processing conditions set up by image-processing condition automatic setting 
means to set image-processing conditions as image data which was obtained by reading a color 
picture and was memorized by image data storage means automatically in an image processing 
system which performs an image processing according to said image data, and said image- 
processing condition automatic setting means. 

[Claim 2] Furthermore, an image processing system according to claim 1 characterized by having 
a display means to display a color picture, based on image data obtained by reading a color 
picture. 

[Claim 3] An image processing system according to claim 1 or 2 characterized by having a key 
by which said keyboard can amend image-processing conditions set up by said image-processing 
condition automatic setting means according to a photographic subject in said color picture. 



[Translation done.] 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

LThis document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 

DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[The technical field to which invention belongs] Further, this invention carries out the image 
processing of the image data which memorized for image data storage means, such as a frame 
memory, as image data, and was memorized by the image data storage means, it is an image 
processing system for color picture regeneration systems which reproduces a color picture, sets 
[ a color picture is read in photoelectricity and it changes into a digital signal, and ] desirable 
image-processing conditions to details simply about an image processing system, and relates to 
the image processing system which can reproduce an image. 
[0002] 

[Description of the Prior Art] The color picture recorded on the negative film, the reversal film, 
or the color-print is read in photoelectricity by optoelectric transducers, such as CCD, and it 
changes into a digital signal, and as image data, it memorizes for image data storage means, such 
as a frame memory, and further, an image processing is performed to the image data memorized 
by the image data storage means, and the color picture regeneration system reproduced on 
display means, such as record materials, such as a color paper, or CRT, is proposed. Even if 
according to this color picture regeneration system a color picture is photoed under photography 
conditions which are not suitable, such as a underexposure or overexposure, and is recorded on 
the negative film, the reversal film, or the color-print The color picture which could be 
reproduced as a color picture which has a desired color and gradation by performing an image 
processing to image data, and was recorded on the negative film, the reversal film, or the color- 
print by request It can reproduce as a color picture which has a different color and gradation, 
and is desirable. 
[0003] 

[Problem(s) to be Solved by the Invention] In this color picture regeneration system, the color 
picture which should be reproduced is once displayed on display means, such as CRT, an 
operator observes the color picture displayed on the display means, and a concentration key, 
color balun skiing, etc. of a keyboard are operated, and it is constituted so that image-processing 
conditions, such as desirable concentration and a color-balance, may be inputted. However, it is 
complicated to observe the color picture displayed on the display means in this way, to operate 
the key of a keyboard etc. one by one, and to input image-processing conditions, such as 
desirable concentration and a color-balance, and an input means by which desirable image- 
processing conditions could be set up more simply was especially desired in the above- 
mentioned color picture regeneration system by which reproducing a lot of color pictures is 
planned. By optoelectric transducers, such as CCD, this invention reads a color picture in 
photoelectricity, and changes it into a digital signal. As image data, memorize for image data 
storage means, such as a frame memory, and an image processing is further performed to the 
image data memorized by the image data storage means. It is the image processing system for 
color picture regeneration systems reproduced on displays, such as record materials, such as a 
color paper, or CRT, and desirable image-processing conditions are set up simply and it aims at 
offering the image processing system which can reproduce an image. 
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[0004] 

[Means for Solving the Problem] The purpose which this invention requires is gained by reading a 
color picture, and is attained by image processing system equipped with a keyboard which has a 
key which can amend image-processing conditions set up by image-processing condition 
automatic setting means to set image-processing conditions as image data memorized by image 
data storage means automatically in an image processing system which performs an image 
processing according to said image data, and said image-processing condition automatic setting 
means. Even if according to this invention image-processing conditions are automatically set up 
by image-processing condition automatic setting means and it does not carry out any actuation 
based on image data which read and obtained a color picture, an operator like a request An 
image processing is performed to image data which read and obtained a color picture recorded 
on a color film or a color-print. Can reproduce a color picture and image-processing conditions 
automatically set up by image-processing condition automatic setting means are amended based 
on image data from which an operator read and got a color picture especially, a color picture 
should be reproduced — ** — by operating a predetermined key of a keyboard, when it judges 
Image-processing conditions automatically set up by image-processing condition automatic 
setting means are amended very easily. Since a desired image processing can be performed to 
image data and a color picture can be reproduced, in a color picture regeneration system by 
which reproducing a lot of color pictures is planned, it becomes possible to reproduce very 
efficiently a color picture which has a desired color tone, concentration, etc. 
[0005] In a desirable embodiment of this invention, an image processing system is equipped with 
a display means to display a color picture, based on image data further obtained by reading a 
color picture. Since a color picture is displayed on a display means based on image data obtained 
by reading a color picture according to the desirable embodiment of this invention, an operator 
determines desirable image-processing conditions easily by observing a color picture displayed 
on a display means, and it becomes possible to amend image-processing conditions automatically 
set up by image-processing condition automatic setting means. In a still more desirable 
embodiment of this invention, it has a key by which said keyboard can amend image-processing 
conditions set up by said image-processing condition automatic setting means according to a 
photographic subject in said color picture. Generally, while desirable image-processing conditions 
change with photographic subjects, such as a portrait and scenery, although desirable image- 
processing conditions are almost fixed, with a photographic subject Since it has a key by which a 
keyboard can amend image-processing conditions set up by image-processing condition 
automatic setting means according to a photographic subject in a color picture according to the 
still more desirable embodiment of this invention According to a photographic subject, image- 
processing conditions set up by image-processing condition automatic setting means are 
amended very easily, and it becomes possible to reproduce a color picture excellent in a color 
tone, gradation, etc. 
[0006] 

[Embodiment of the Invention] Hereafter, based on an accompanying drawing, explanation is 
added to details about the desirable embodiment of this invention. Dr a w ing 1 is the block diagram 
of the color picture regeneration system containing the image processing system concerning the 
desirable embodiment of this invention. As shown in drawing 1 , the color picture regeneration 
system is equipped with the image output unit 8 which reproduces a color picture based on the 
image data to which the image processing was performed with the image reader 1 which reads a 
color picture and generates the digitized image data, the image processing system 5 which 
performs a predetermined image processing to the image data generated by the image reader 1 , 
and the image processing system. The transparency mold image reader which reads in 
photoelectricity the color picture recorded on the films F, such as a negative film or a reversal 
film, as an image reader 1, and the reflective mold image reader which reads in photoelectricity 
the color picture recorded on Color-print P alternatively By connecting with an image processing 
system 5, it is constituted so that all of the color picture recorded on the color picture recorded 
on the films F t such as a negative film or a reversal film, and Color-print P can be reproduced. 
[0007] drawing 2 — the operative condition of this invention — it is the schematic diagram of 
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the transparency mold image reader for color picture regeneration systems which generates the 
image data which should be processed with the image processing system applied like. In drawing 
2 the transparency mold image reader 10 By irradiating light at the color picture recorded on the 
films F, such as a negative film or a reversal film, and detecting the light which penetrated the 
film The quantity of light adjustment unit 12 which can adjust the quantity of light of the light 
which is constituted possible [ reading ] in photoelectricity in the color picture, and was emitted 
from the light source 1 1 and the light source 11, and the light emitted from the light source 1 1 
So that the color-separation unit 1 3 decomposed into three colors of R (red), G (green), and B 
(blue) and the light emitted from the light source 1 1 may be uniformly irradiated by Film F It has 
the lens 1 6 which carries out image formation of the light which penetrated the CCD area sensor 
15 and Film F which detect in photoelectricity the diffusion unit 14 which diffuses light, and the 
light which penetrated Film F to the CCD area sensor 15. The transparency mold image reader 
10 is equipped with the log converter 20 which changes into concentration data the CCD 
amendment means 19 and the image data of R, G, and B which perform amendment processing 
of the variation in the sensitivity for every pixel, or the dark current to the picture signal 
digitized by the amplifier 1 7 which is detected by the CCD area sensor 1 5 in photoelectricity, 
and amplifies further the picture signal of R, G, and B which were generated, A/D converter 18 
which digitizes a picture signal, and A/D converter 1 8. The log converter 20 is connected to the 
interface 21. 

[0008] If it is sent to a position, and is held at a idle state and reading of the color picture of one 
coma is completed with the driving roller 24 driven by the motor 23, the film F which Film F was 
held by the carrier 22 and held at the carrier 22 is constituted by one coma so that it may be 
sent. In d rawin g 2 , 25 is a screen detection sensor and concentration distribution of the color 
picture recorded on Film F is detected. The detected concentration signal is outputted to 
CPU26 which controls the transparency mold image reader 10, and it is based on this 
concentration signal. CPU26 The screen location of the color picture recorded on Film F is 
computed, and if it judges with the screen location of a color picture having reached the position, 
it is constituted so that the drive of a motor 23 may be stopped, the operative condition of this 
invention with desirable drawing 3 — it is the schematic diagram of the reflective mold image 
reader for color picture regeneration systems which generates the image data which should be 
processed with the image processing system applied like. As shown in drawin g 3 , the reflective 
mold image reader 30 By irradiating light at the color picture recorded on Color-print P, and 
detecting the light reflected with Color-print P Constitute the color picture possible [ reading ] 
in photoelectricity, and it is emitted from the light source 31 and the light source 31. R of the 
mirror 32 which reflects the light reflected on the surface of Color-print P, and the light 
reflected on the surface of Color-print P, G, With the color-balance filter 33 which adjusts the 
sensitivity of B, the quantity of light adjustment unit 34 which can adjust the quantity of light of 
light reflected on the surface of Color-print P, and Color-print P It has the lens 36 which carries 
out image formation of the light reflected by the CCD line sensor 35 and Color-print P which 
detect the reflected light in photoelectricity to the CCD line sensor 35. The CCD line sensor 35 
is constituted by three line sensors corresponding to three colors of R, G, and B, and the color 
picture recorded on Color-print P is read two-dimensional by detecting the reflected light 
reflected from Color-print P with **** which moves the light source 31 and a mirror 32 in the 
direction of an arrow head, and the CCD line sensor 35. 

[0009] The reflective mold image reader 30 is equipped with the log converter 40 which changes 
into concentration data the CCD amendment means 39 and the image data of R, G, and B which 
perform amendment processing of the variation in the sensitivity for every pixel, or the dark 
current to the picture signal digitized by the amplifier 37 which is detected by the CCD line 
sensor 35 in photoelectricity, and amplifies further the picture signal of R, G, and B which were 
generated, A/D converter 38 which digitizes a picture signal, and A/D converter 38. The log 
converter 40 is connected to the interface 41. In the reflective mold image reader 30, Color- 
print P is held by the carrier (not shown) at a quiescent state, and the light source 31 and a 
mirror 32 are constituted so that it may be moved in the direction of an arrow head by the 
driving means (not shown). The reflective mold image reader 30 is controlled by CPU46. Drawing 
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4 and drawing 5 are the block diagrams of the image processing system 5 concerning the 
desirable embodiment of this invention. As shown in drawing 4 and drawing 5 , an image 
processing system 5 The interface 21 of the transparency mold image reader 10, or the interface 
41 of the reflective mold image reader 30 and the connectable interface 48, It is generated by 
the image reader 1 and the value of two pixel data with which the image data sent for every 
Rhine adjoins is added. The pixel data in each Rhine of the image data sent from the addition 
averaging operator means 49 which is averaged and is used as one pixel data, and the addition 
averaging operator means 49 The 1st line buffer 50a and 2nd line buffer 50b which are 
memorized by turns, The Rhine data memorized by line buffers 50a and 50b is transmitted. It has 
the 1st frame memory unit 51, the 2nd frame memory unit 52, and the 3rd frame memory unit 53 
which memorize the image data corresponding to the color picture recorded on the color picture 
of one coma or the color-print P of one sheet recorded on Film F. In the odd-numbered pixel 
data of each Rhine of image data, line buffer 50a and 2nd line buffer 50b which are the 1st are 
constituted here so that the even-numbered pixel data may be memorized by turns at one line 
buffer at the line buffer of another side. 

[0010] The color picture recorded on the color picture of one coma or the color-print P of one 
sheet recorded on Film F in this embodiment with the image reader 1 Once it reads, digital image 
data is generated, and it is based on the image data obtained by this reading (read ahead) of the 
1st. With an image processing system 5 Set up the image reading conditions for reading (this 
reading) of the 2nd, and reading (this reading) of a color picture is performed again. It is 
constituted so that digital image data may be generated. To the 1st frame memory unit 51 The 
image data from which the image data obtained by the read ahead which is reading of the 1st 
was obtained by the 2nd frame memory unit 52 and the 3rd frame memory unit 53 by this reading 
which is reading of the 2nd is constituted, respectively so that it may memorize. Drawin g 6 is a 
block diagram which shows the details of the 1st frame memory unit 51, the 2nd frame memory 
unit 52, and the 3rd frame memory unit 53. As shown in drawing 6 , in order that an image 
processing system 5 may process the image data which read the color picture and was 
generated, The 1st frame memory unit 51, the 2nd frame memory unit 52, and the 3rd frame 
memory unit 53 R data memory 51 R which memorizes the image data corresponding to R (red), 
G (green), and B (blue), respectively, It has G data memory 51 G and B data memory 51 B, R data 
memory 52R, G data memory 52G, and B data memory 52B and R data memory 53R, G data 
memory 53G, and B data memory 53B. In d raw ing 6 , the image data obtained by the 1st frame 
memory unit 51 by read ahead is inputted, and the condition that the image data memorized by 
the 2nd frame memory unit 52 is outputted is shown. 

[001 1] The image processing system 5 is equipped with CPU60 which controls the image 
processing system 5 whole. CPU60 is constituted possible [ a communication link ] through CPU 
and the communication wire (not shown) which control the image output unit 8 which can 
communicate and is mentioned later through CPU46 and the communication wire (not shown) 
which control CPU26 or the reflective mold image reader 30 which controls the transparency 
mold image reader 10. Based on the image data obtained by the read ahead memorized by the 
1st frame memory unit 51, if needed [ image reading conditions and if needed ] for performing 
this reading of a color picture, CPU60 is constituted so that image-processing conditions can be 
amended. That is, based on the image data obtained by the read ahead, in the case of this 
reading, CPU60 determines the image reading conditions for this reading, and outputs a reading 
control signal to CPU26 of the transparency mold image reader 10, or CPU46 of the reflective 
mold image reader 30 so that it may be efficiently available in the dynamic range of the CCD 
area sensor 15 or the CCD line sensor 35. If a reading control signal is inputted, CPU26 of the 
transparency mold image reader 10 or CPU46 of the reflective mold image reader 30 will control 
the storage time of the quantity of light and the CCD area sensor 15, or the CCD line sensor 35 
adjusted with the quantity of light adjustment unit 12 or the quantity of light adjustment unit 34. 
CPU60 outputs at coincidence the control signal which amends image-processing conditions, 
such as a parameter of the image processing by the 1st image-processing means and the 2nd 
image-processing means of mentioning later the color picture which has the optimal 
concentration, gradation, and a color tone so that it may be refreshable on a color paper, to the 
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1st image-processing means and the 2nd image-processing means if needed based on the 
obtained image data. 

[0012] Thus, the image data obtained by the read ahead Since it is chiefly used in order to 
determine the image reading conditions and image-processing conditions for this reading The 
amount of data sets in this embodiment like the after-mentioned few. By reproducing a color 
picture to CRT and observing the reproduced color picture based on the image data obtained by 
the read ahead It is constituted so that an operator can set up image-processing conditions, and 
with an image processing system 5, the amount of data of the image data obtained by the read 
ahead is decreased by CRT in a color picture at the refreshable amount of data, and is 
memorized by the 1st frame memory unit 51. Therefore, it sets to the transparency mold image 
reader 10. At the time of a read ahead, the CCD area sensor 15 reads only the image data of the 
odd number field or the even number field, and it sets to a reflective mold image reader. By 
doubling the passing speed of the light source 31 and a mirror 32, i.e., vertical-scanning speed, at 
the time of a read ahead So that the amount of data of the image data to read may decrease as 
compared with the case of this reading The image reader 1 is constituted. Further the addition 
averaging operator means 49 of an image processing system 5 By assigning the data which 
added, averaged and acquired the value of two pixel data with which the image data sent for 
every Rhine adjoins to one pixel data, it is constituted so that the number of pixel data of each 
Rhine of image data may be reduced to one half. Furthermore, at the time of a read ahead, it is 
constituted so that the number of Rhine of image data may be decreased to one half with the 
addition averaging operator means 49 by transmitting by turns one side of the pixel data of odd 
lines and even lines of image data with which the number of pixel data was decreased to one half 
to the 1st line buffer 50a and 2nd line buffer 50b. One side of pixel data of odd lines and even 
lines namely, by transmitting to the 1st line buffer 50a and 2nd line buffer 50b The number of 
Rhine of image data decreases to one half Further the odd-numbered pixel data of each Rhine 
Transmit the even-numbered pixel data of each Rhine to another side of the 1st line buffer 50a 
and 2nd line buffer 50b, and either the 1st line buffer 50a or 2nd line buffer 50b is made to 
memorize it. Subsequently Only the image data memorized by either the 1 st line buffer 50a or 
2nd line buffer 50b by making the 1st frame memory unit 51 memorize The number of pixel data 
in each Rhine is decreased to one half to the pan, and finally, the number of the pixel data of the 
image data obtained by the read ahead is decreased to 1/16, and is memorized by the 1st frame 
memory unit 51. Since the number of pixel data in image data is decreased as mentioned above 
at the time of a read ahead The 2nd frame memory unit 52 and the 3rd frame memory unit 53 
which memorize the image data obtained by this reading Although it has the capacity which can 
memorize the image data which read and obtained the color picture recorded on the color 
picture for one coma or the color-print P of one sheet recorded on the films F, such as a 
negative film or a reversal film As 1st frame memory unit 51 which memorizes the image data 
obtained by the read ahead, what has a far small capacity is used rather than the 2nd frame 
memory unit 52 and the 3rd frame memory unit 53. 

[0013] An image processing system 5 is concentration, desired gradation, and a desired color 
tone further at the image data memorized by the 2nd frame memory unit 52 and the 3rd frame 
memory unit 53. A color picture so that it may be refreshable on a color paper by the look-up 
table or matrix operation To the image data memorized by the 1st image-processing means 61 
and the 1st frame memory unit 51 which perform image processings, such as gradation 
amendment, color conversion, and concentration conversion, by image quality like a request The 
color picture equips the screen of CRT mentioned later with the 2nd image-processing means 62 
which performs image processings, such as gradation amendment, color conversion, and 
concentration conversion, by the look-up table or matrix operation so that it may be refreshable. 
It connects with a selector 55, and the output of the 2nd frame memory unit 52 and the 3rd 
frame memory unit 53 is constituted so that the image data memorized by the selector 55 at 
either the 2nd frame memory unit 52 and the 2nd frame memory unit 53 may be alternatively 
inputted into the 1st image-processing means 61. Independently [ the input bus 63 and the 
output bus 64 of the 1st frame memory unit 51, the 2nd frame memory unit 52, and the 3rd 
frame memory unit 53 ] The data bus 65 is formed. In a data bus 65 The memory 66 and the 
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image data which stored the program of CPU60 and CPU60 which control the whole color 
picture regeneration system of operation are memorized. The hard disk 67 which can be saved, 
CRT68, a keyboard 69, and other color picture regeneration systems and communication lines 
are minded. The communication wire with CPU26 of the communication link port 70 and the 
transparency mold image reader 10 which are connected, or CPU46 of the reflective mold image 
reader 30 etc. is connected. 

[0014] The 1st image-processing means 61 is connected to the merge means 75, and the 
synthetic data memory 76 is connected to the merge means 75. The graphic form corresponding 
to R (red), G (green), and B (blue) in the synthetic data memory 76, It has R data memory 76R 
[ which memorizes image data, such as an alphabetic character ], G data memory 76G, and B 
data memory 76B. Compound with the image data which read and obtained the color picture 
recorded on Film F or Color-print P, and with the image output unit 8 mentioned later When a 
color picture is reproduced on a color paper, a color picture and image data which should be 
compounded, such as a graphic form and an alphabetic character, are memorized. The merge 
means 75 is connected to the interface 77. the operative condition of this invention with 
desirable drawin g 7 — it is the schematic diagram of the image output unit 8 for color picture 
regeneration systems which reproduces a color picture on a color paper based on the image data 
processed by the image processing system applied like. The image output unit 8 is equipped with 
the interface 77 of an image processing system 5, the connectable interface 78, CPU79 that 
controls the image output unit 8, the image data memory 80 which consists of two or more frame 
memories which memorize the image data inputted from the image processing system 5, D/A 
converter 81 which changes image data into an analog signal, the laser beam exposure means 82, 
and the modulator driving means 83 which outputs the modulating signal which modulates the 
reinforcement of a laser beam in drawi ng 7 . CPU79 is constituted possible [ a communication 
link ] through CPU60 and the communication wire (not shown) of an image processing system 5. 
[0015] Drawing 8 is the schematic diagram of the laser beam exposure means 82, the laser beam 
exposure means 82 is equipped with the red semiconductor laser light sources 84a, 84b, and 84c, 
the laser beam emitted by semiconductor laser light source 84b is changed into a green laser 
beam by the wavelength conversion means 85, and the laser beam emitted by semiconductor 
laser light source 84c is changed into a blue laser beam by the wavelength conversion means 86. 
With the red laser beam and the wavelength conversion means 85 which were emitted from 
semiconductor laser light source 84a With the green laser beam and the wavelength conversion 
means 86 which wavelength was changed, the blue laser beam, from which wavelength was 
changed It is constituted, respectively so that incidence may be carried out to the optical 
modulators 87R, 87G, and 87B, such as an acoustooptic modulator (AOM). To optical modulators 
87R, 87G, and 87B Respectively, a modulating signal is inputted from the modulator driving 
means 83, and according to the modulating signal, it is constituted so that the reinforcement of a 
laser beam may be modulated. With optical modulators 87R, 87G, and 87B, it is reflected by the 
reflective mirrors 88R, 88G, and 88B, and incidence of the laser beam by which reinforcement 
was modulated is carried out to the polygon mirror 89. The image output unit 8 is equipped with 
the magazine 91 which contained the color paper 90 in the shape of a roll, and the color paper 
90 is constituted so that it may be conveyed in the direction of vertical scanning in accordance 
with a predetermined conveyance path. The puncher stage 92 equivalent to the length for one 
color-print which digs a criteria hole in the side edge section of a color paper 90 for every gap is 
formed at the conveyance path of a color paper 90, and the synchronization with conveyance of 
a color paper 90 and the drive of other means is achieved according to this criteria hole in the 
image output unit 8. 

[0016] By the polygon mirror 89, the laser beam modulated by optical modulators 87R, 87G, and 
87B is scanned by the main scanning direction, and exposes a color paper 90 through the ftheta 
lens 93. Here, since the color paper 90 is conveyed in the direction of vertical scanning here, the 
whole surface is exposed by the laser beam. The bearer rate of the color paper 90 of the 
direction of vertical scanning is controlled by CPU79 here to synchronize with the horizontal- 
scanning speed of a laser beam, i.e., the rotational speed of the polygon mirror 89. The color 
paper 90 exposed by the laser beam is sent to the development section 94, color development 
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processing, predetermined bleaching fixing processing, and predetermined rinsing processing are 
made, and a color picture is reproduced on a color paper 90 based on the image data by which 
the image processing was carried out with the image processing system 5. The color paper 90 
with which color development processing, bleaching fixing processing, and rinsing processing 
were made with the color development tub 94, the bleaching fixing tub 95, and a rinse tank 96 It 
is sent to a dryer part 97 and with the cutter 98 driven synchronizing with conveyance of a color 
paper 90 based on the criteria hole punched at the side edge section of a color paper 90 after 
drying It is cut by the length corresponding to the color picture recorded on the film F of one 
coma, or one color paper P, and is sent to a sorter 99, and for every number of sheets 
corresponding to one film F, or customer, it is constituted so that it may be accumulated. 
[0017] What is used here by the usual auto-processor as the color development tub 94, the 
bleaching fixing tub 95, a rinse tank 96, a dryer part 97, a cutter 98, and a sorter 99 can be used. 
Drawing 9 is a block diagram which shows the details of the 1st image-processing means 61. As 
shown in drawing 9 , the 1st image-processing means 61 is equipped with a dynamic-range 
conversion means 104 change the dynamic range of a depth-of-shade gray-scale-conversion 
means 100 to change the concentration data, color data, and gradation data of image data, a 
saturation conversion means 101 change the saturation data of image data, a digital scale-factor 
conversion means 102 change the number of pixel data of image data, a frequency processing 
means 103 perform frequency processing to image data, and image data. Drawing 10 is a block 
diagram which shows the details of the dynamic range conversion means 104. As shown in 
drawing 10 , the dynamic range conversion means 104 So that the range of concentration signal 
level is compressed, the concentration of a portion with high concentration may be low, the 
concentration of a portion with low concentration may be high and a color picture can be 
reproduced It is constituted possible [ processing of image data ]. With the frequency processing 
means 103 A color tone conversion means 1 10 to change the color tone signal level of the image 
day when frequency processing was performed, It has a luminance-signal conversion means 1 1 1 
to change the chrominance signal of R, G, and B into a luminance signal, the low pass filter 1 12, 
and the dynamic range compression means 113 and the image merge means 114. 
[0018] Without the dynamic range conversion means 104 of the concentration of a portion with 
high concentration being low, and being high, and an edge portion fading, so that a color picture 
can be reproduced [ of the concentration of a portion with high concentration ] The image data 
which is constituted possible [ processing image data, i.e., cover baking processing of image 
data, ], and was inputted into the dynamic range conversion means 104 After color tone signal 
level is changed by the color tone conversion means 1 10, image data is sent to a bypass and 
inputted into the luminance-signal conversion means 111. The luminance-signal conversion 
means 1 1 1 changes the chrominance signal of R, G, and B in image data into a luminance signal 
Y, according to human being s vision, like a degree type, makes weighting the chrominance signal 
of R, G, and B, and changes it into a luminance signal Y. 

Y=aR+bG+cb — it is a+b+c=1, a and b, and c> 0 here. Subsequently, a luminance signal is 
inputted into a low pass filter 1 12, a high-frequency component and an inside frequency 
component are cut, and the luminance signal which consists only of a low frequency component 
is generated. Since it is only processing the luminance signal changed into the signal of a single 
dimension, the chrominance signal of R, G, and B of three dimensions can use the low pass filter 
of a single dimension here at a low pass filter 112. In this way, since the high-frequency 
component and the inside frequency component are cut, the acquired luminance signal supports 
the image which faded. 

[0019] It is inputted into the dynamic range compression means 1 13, the dynamic range is 
compressed, and the luminance signal into which the high-frequency component and the inside 
frequency component were cut with the low pass filter 1 12 is compounded with the image data 
sent to the main path by the image merge means 1 14. In this way, since, as for the obtained 
image data, the dynamic range of only a low frequency component is compressed and the 
dynamic range of a high-frequency component and an inside frequency component is not 
compressed, When a color picture is reproduced based on the compounded image data It is 
prevented that the concentration of a portion with a color picture high [ concentration ] is low, 
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the concentration of a portion with high concentration is reproduced so that it may become high, 
and an edge portion fades, and the color picture same with having performed the so-called cover 
baking will be reproduced, drawing 1 1 is operated by the operator — having — the operative 
condition of this invention — it is the drawing in which arrangement of the key of the keyboard 
69 for inputting directions and data into the color picture regeneration system containing the 
image processing system 5 applied like is shown. In drawing 11 , the key group which consists of 
"C", "M", "Y", "-C", "-M", and "-Y" is the color-balance adjustment key group 200, and these 
keys are operated in order to adjust the color-balance of a color picture. Actuation of these 
constitutes the color-balance adjustment signal so that it may be outputted to the depth-of- 
shade gray-scale-conversion means 100. R (red) concentration value of the color picture by 
which the depth-of-shade gray-scale-conversion means 100 is specifically reproduced whenever 
a color-balance adjustment key "C" key is pressed — a single step — so that it may become 
high G (green) concentration value of the color picture by which the depth-of-shade gray-scale- 
conversion means 100 is reproduced whenever a color-balance adjustment key "M" key is 
pressed — a single step — so that it may become high B (blue) concentration value of the color 
picture by which the depth-of-shade gray-scale-conversion means 100 is reproduced whenever 
a color-balance adjustment key "Y" key is pressed — a single step — a color-balance 
adjustment signal is generated and it is outputted to the depth-of-shade gray-scale-conversion 
means 100, respectively so that it may become high, on the other hand, R (red) concentration 
value of the color picture by which the depth-of-shade gray-scale-conversion means 100 is 
reproduced whenever a color-balance adjustment key "-C" key is pressed — a single step — 
so that it may become low G (green) concentration value of the color picture by which the 
depth-of-shade gray-scale-conversion means 100 is reproduced whenever a color-balance 
adjustment key "-M" key is pressed — a single step — so that it may become low B (blue) 
concentration value of the color picture by which the depth-of-shade gray-scale-conversion 
means 100 is reproduced whenever a color-balance adjustment key "-Y" key is pressed — a 
single step — a color-balance adjustment signal is generated and it is outputted to the depth- 
of-shade gray-scale-conversion means 100, respectively so that it may become low. If a color- 
balance adjustment signal is received, the depth-of-shade gray-scale-conversion means 100 will 
change the automatic image-processing conditions automatically set up based on the image data 
obtained by the read ahead according to a color-balance adjustment signal, and will perform 
depth-of-shade gradation processing. 

[0020] Moreover, the key group which consists ofD,C,B,A,N,1,2,3, and 
"4" is the concentration adjustment key group 201, and these are operated in order to adjust 
the concentration of a color picture. Actuation of these constitutes the concentration 
adjustment signal so that it may be outputted to the depth-of-shade gray-scale-conversion 
means 100. Four steps, the concentration of the color picture specifically reproduced whenever 
a concentration adjustment key "D" key is pressed so that it may become low Three steps, the 
concentration of the color picture reproduced whenever a concentration adjustment key "C" is 
pressed so that it may become low Two steps, the concentration of the color picture reproduced 
whenever a concentration adjustment key "B" is pressed so that it may become low the 
concentration of the color picture reproduced whenever the concentration adjustment "key A" 
concentration adjustment key "B" is pressed — a single step — a concentration adjustment 
signal is generated and it is outputted to the depth-of-shade gray-scale-conversion means 100, 
respectively so that it may become low. on the other hand, the concentration of the color 
picture reproduced whenever a concentration adjustment key "1" is pressed — a single step — 
so that it may become high Concentration adjustment key "2" Two steps, the concentration of 
the color picture reproduced whenever it is pushed so that it may become high Three steps, the 
concentration of the color picture reproduced whenever a concentration adjustment key "3" is 
pressed so that it may become high Concentration adjustment key "4" A concentration 
adjustment signal is generated and it is outputted to the depth-of-shade gray-scale-conversion 
means 100, respectively so that four steps of concentration of the color picture reproduced 
whenever it is pushed may become high. A concentration adjustment key "N" is operated in 
order to once cancel the directed concentration adjustment. If a concentration adjustment signal 
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is received, the depth-of-shade gray-scale-conversion means 100 will change the automatic 
image-processing conditions automatically set up based on the image data obtained by the read 
ahead according to a concentration adjustment signal, and will perform depth-of-shade gradation 
processing. 

[0021] "F1", "F2", "F3", "F4", "F5", "F6", "F7", and "F8" are function keys. After "F1" key is 
pressed, whenever the cursor movement key for moving cursor to the left is pushed in this 
embodiment After "F1" key is pressed for an undershirt amendment signal, whenever the cursor 
movement key for moving cursor to the right is pushed The exaggerated amendment signal is 
constituted, respectively so that it may be outputted to the depth-of-shade gray-scale- 
conversion means 100. After "F2" key is pressed, whenever the cursor movement key for 
moving cursor to the right is pushed It is constituted so that a bearish-ized signal may be 
outputted to the depth-of-shade gray-scale-conversion means 100, respectively, whenever a 
cursor movement key for a high contrast-ized signal to move cursor to the left after "F2" key is 
pressed is pushed. Moreover, so that the color picture same with cover baking processing in 
which the highlights portion was thought as important whenever the cursor movement key for 
moving cursor to the right was pushed, after "F3" key was pressed having been made may be 
reproduced So that a color picture with the cover baking adjustment signal same with cover 
baking processing in which the shadow portion was thought as important whenever the cursor 
movement key for moving cursor to the left was pushed, after "F3" key was pressed having 
been made may be reproduced The cover baking adjustment signal is constituted, respectively 
so that it may be outputted to the dynamic range conversion means 104. So that a color picture 
with strong sharpness may be reproduced, whenever the cursor movement key for moving cursor 
to the right is pushed, after "F4" key is pressed So that a color picture with weak sharpness 
may be reproduced, whenever the cursor movement key for moving cursor to the left is pushed, 
after "F4" key is pressed for a sharpness adjustment signal The sharpness adjustment signal is 
constituted, respectively so that it may be outputted to the frequency processing means 103. 
Other functions can be assigned now to a function key "F5" t "F6", "F7", and "F8" in this 
embodiment. If an undershirt amendment signal, an exaggerated amendment signal, a high 
contrast-ized signal, or a bearish-ized signal is received, the depth-of-shade gray-scale- 
conversion means 100 The automatic image-processing conditions automatically set up based on 
the image data obtained by the read ahead are changed according to the signal into which it was 
inputted. Depth-of-shade gradation processing is performed. The dynamic range conversion 
means 104 If a cover baking adjustment signal is received, the automatic image-processing 
conditions automatically set up based on the image data obtained by the read ahead will be 
changed according to the cover baking adjustment signal into which it was inputted. It is 
constituted so that depth-of-shade gradation processing may be performed. The frequency 
processing means 103 If a sharpness adjustment signal is received, the automatic image- 
processing conditions automatically set up based on the image data obtained by the read ahead 
are changed according to the sharpness adjustment signal into which it was inputted, and it is 
constituted so that depth-of-shade gradation processing may be performed. Moreover, when a 
function key "F1", "F2", and "F3" are pushed after the "MENU/ALT" key was pressed, the 
function is assigned so that the image processing according to the photographic subject 
recorded on the color film F or Color-print P may be made by the 1st image-processing means 
61. namely, when "F1" key is pressed after the "MENU/ALT" key was pressed When "F2" key 
is pressed after the "MENU/ALT" key was pressed so that the image processing suitable for a 
portrait image may be made When "F3" key is pressed after the "MENU/ALT" key was pressed 
so that the image processing suitable for images, such as scenery, may be made It is 
constituted, respectively so that a color tone gradation adjustment signal may be outputted to 
the depth-of-shade gray-scale-conversion means 100 of the 1st image-processing means 61 
and a frequency processing adjustment signal may be outputted to the frequency processing 
means 103, so that the image processing suitable for images other than a portrait and scenery 
may be made. The depth-of-shade gray-scale-conversion means 100 will change the automatic 
image-processing conditions automatically set up based on the image data obtained by the read 
ahead according to the color tone gradation adjustment signal into which it was inputted, if a 
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color tone gradation adjustment signal is received. Depth-of-shade gradation processing is 
performed. The frequency processing means 103 If a frequency processing adjustment signal is 
received, the automatic image-processing conditions automatically set up based on the image 
data obtained by the read ahead are changed according to the frequency processing adjustment 
signal into which it was inputted, and it is constituted so that depth-of-shade gradation 
processing may be performed. Other functions can be assigned now to a function key "F4", 
"F5", "F6", "F7", and "F8" in this embodiment. 

[0022] As a color picture regeneration system including the embodiment of this invention 
constituted as mentioned above is the following, it reproduces the color picture recorded on Film 
F or Color-print P on a color paper 90. When reproducing the color picture recorded on the films 
F, such as a negative film or a reversal film, the transparency mold image reader 10 is connected 
to the interface 48 of an image processing system 5 through an interface 21, and Film F is set to 
a carrier 22. If Film F is set to a carrier 22, a driving signal will be outputted to a motor 23 from 
CPU60, and a motor 23 will drive a driving roller 24. Consequently, Film F is conveyed in the 
direction of an arrow head. The screen detection sensor 25 detects concentration distribution of 
Film F, and outputs the detected concentration signal to CPU26. If CPU26 computed the screen 
location of the color picture recorded on Film F, the screen location of a color picture reached 
the position based on this concentration signal and it judges, the drive of a motor 23 will be 
stopped. Consequently, the color picture recorded on Film F is stopped to the CCD area sensor 
15 and a lens 16 in a predetermined screen location. To predetermined timing, after that, light is 
emitted from the light source 1 1 and the quantity of light is adjusted by the quantity of light 
adjustment unit 12. In this embodiment, it is read over 2 times, image reading conditions are 
determined based on the image data obtained by reading (read ahead) of the 1st, the quantity of 
light of the light irradiated by Film F with the quantity of light adjustment unit 12 and the storage 
time of the CCD area sensor 1 5 are adjusted, and the color picture recorded on one coma of a 
film is constituted so that reading (this reading) of the 2nd may be made. On the occasion of a 
read ahead, therefore, the light emitted from the light source 11 It is adjusted to the 
predetermined quantity of light by the quantity of light adjustment unit 12, and it is decomposed 
into three colors of R (red), G (green), and B (blue) by the color-separation unit 13, respectively, 
and the light of R (red) is first irradiated by Film F by it. Subsequently The light of G (green) is 
irradiated, the light of B (blue) is irradiated by Film F at the end, respectively, and the light which 
penetrated Film F is read by the CCD area sensor 15 in photoelectricity. 

[0023] By this read ahead, the CCD area sensor 15 is controlled by CPU26 to transmit only the 
image data corresponding to the color picture of either the odd number field and the even 
number field to amplifier 17. The number of Rhine of the image data corresponding to this odd 
number field or the even number field is 1/2 of the read number of Rhine of a color picture, 
therefore that number of pixel data has become one half. It is chosen by CPU26, and after the 
image data corresponding to the odd number field or the even number field generated by the 
CCD area sensor 15 is amplified by amplifier 17, it is changed into a digital signal by A/D 
converter 18. The image data changed into the digital signal receives the variation in the 
sensitivity for every pixel, and amendment of the dark current, and after being changed into 
concentration data by the CCD amendment means 1 9 by the log converter 20, it is sent to an 
image processing system 5 for every Rhine through an interface 21 and an interface 48 by it. On 
the other hand, when reproducing the color picture recorded on Color-print P, the reflective 
mold image reader 30 is connected to the interface 48 of an image processing system 5 through 
an interface 41, and Color-print P is supported by the carrier 42. After being reflected on the 
surface of Color-print P, carrying out incidence of the light emitted from the light source 31 to 
the color-balance filter 33 through a mirror 32 and adjusting the sensitivity of R, G, and B, the 
quantity of light is adjusted by the quantity of light adjustment unit 34. As mentioned above, in a 
read ahead, the light emitted from the light source 31 is adjusted to the predetermined quantity 
of light by the quantity of light adjustment unit 34, and by the CCD line sensor 35 which consists 
of three line sensors corresponding to each of R, G, and B, light is received and it is read in 
photoelectricity. The color picture recorded on the color-print P which the light source 31 and a 
mirror 32 are moved here by the driving means (not shown) at the rate of predetermined in the 
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direction of vertical scanning of an arrow head, i.e., the direction, in drawing 3 , consequently was 
supported by the carrier (not shown) is read two-dimensional, and the image data corresponding 
to R, G, and B is generated by the CCD line sensor 35. As compared with the time of this 
reading, the passing speed of the light source 31 and a mirror 32, i.e., vertical-scanning speed, is 
greatly set up at the time of a read ahead. 

[0024] After the image data corresponding to R, G, and B which were generated by the CCD line 
sensor 35 is amplified by amplifier 37, it is changed into a digital signal by A/D converter 38, 
respectively. The image data changed into the digital signal receives the variation in the 
sensitivity for every pixel, and amendment of the dark current, and after being changed into 
concentration data by the CCD amendment means 39 by the log converter 40, it is sent to an 
image processing system 5 for every Rhine through an interface 41 and an interface 48 by it. An 
image processing system 5 will decrease the number of pixel data of each Rhine of image data to 
one half by the addition averaging operator means' 49 adding and averaging the value of two pixel 
data with which the image data sent for every Rhine adjoins, and assigning one pixel data, if 
image data is received from the transparency mold image reader 10 or the reflective moid image 
reader 30. CPU60 subsequently, only one [ of this image data ] pixel data of odd lines and even 
lines To the 1 st line buffer 50a and 2nd line buffer 50b The odd-numbered pixel data of 
alternation, i.e., each Rhine, to either the 1st line buffer 50a or 2nd line buffer 50b Another side 
of the 1st line buffer 50a and 2nd line buffer 50b is made to memorize the even-numbered pixel 
data of each Rhine, respectively. Therefore, since only one image data of odd lines and even 
lines is transmitted to the 1 st line buffer 50a and 2nd line buffer 50b among the image data 
outputted from the addition averaging operator processing means 49, the number of Rhine of the 
image data memorized by the 1st line buffer 50a and 2nd line buffer 50b is set to one half. 
[0025] It sets here at the time of a read ahead. CPU60 Either the 1st line buffer 50a and 2nd line 
buffer 50b and the 1st frame memory unit 51 Connect with the input bus 63 and it is controlling 
to sever connection between the 2nd frame memory unit 52 and the 3rd frame memory unit 53, 
and the input bus 63. Only one odd-numbered pixel data of the image data memorized by one 
line buffers 50a or 50b, i.e., odd lines, and even lines or the even-numbered pixel data therefore, 
as image data of a read ahead One by one, it is transmitted to the 1st frame memory unit 51. 
Consequently, the number of pixel data in each Rhine of image data decreases to one half. In 
this way, finally the number of pixel data is reduced to 1/16, and the image data corresponding 
to the color picture recorded on the film F of one coma or the color-print P of one sheet is 
memorized by R data memory 51 R [ of the 1st frame memory unit 51 ], G data memory 51 G, and 
B data memory 51 B as image data corresponding to R, G, and B, respectively. In this way, the 
image data which was read by the read ahead and memorized by the 1st frame memory unit 51 is 
sent to a data bus 65, and is analyzed by CPU60. CPU60 is based on the image data read by the 
read ahead. By this reading So that it may be suitable for the dynamic range of the CCD area 
sensor 15 and reading of a color picture may be made While outputting a reading control signal to 
CPU26 of the transparency mold image reader 10, or CPU46 of the reflective mold image reader 
30 through a data bus 65 Based on the image data obtained by this reading, the image reading 
conditions for this reading are automatically determined so that it may be refreshable on a color 
paper 90 in the image which has the optimal concentration, gradation, and a color tone. 
[0026] CPU26 of the transparency mold image reader 10, or CPU46 of the reflective mold image 
reader 30 Based on the reading control signal inputted from CPU60, so that the light of the 
desired quantity of light may be irradiated by Film F at the time of this reading Or while 
controlling the quantity of light adjustment unit 12 or the quantity of light adjustment unit 33 so 
that the light of the desired quantity of light reflected by Color-print P is received by the CCD 
line sensor 35 The storage time of the CCD area sensor 15 and the CCD line sensor 15 is 
adjusted. According to the analysis result of the image data read by the read ahead, CPU60 
determines image-processing conditions automatically, and sets image-processing conditions, 
such as a parameter of delivery and an image processing, as the 1st image-processing means 61 
and the 2nd image-processing means 62 for a control signal through a data bus 65 at 
coincidence. Furthermore, it is read by read ahead and the 1st frame memory unit 51 memorizes, 
image data is sent to the 2nd image-processing means 62, after image processings, such as 
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gradation amendment, color conversion, and concentration conversion, are performed by the 
look-up table or matrix operation, through a data bus 65, it is sent to CRT68 and a color picture 
is displayed on the screen of CRT68. 

[0027] An operator can observe the color picture displayed on the screen of CRT68, can operate 
a keyboard 69 if needed, and can amend the image reading conditions and/or image-processing 
conditions for this reading. An operator operates a keyboard 69, and when the indication signal of 
a purport which should amend the image reading conditions and/or image-processing conditions 
for this reading is inputted, an indication signal is inputted into CPU60 through a data bus 65. 
Based on an indication signal, CPU60 generates a control signal and outputs it to a data bus 65, 
a control signal is sent to CPU26 of the transparency mold image reader 10 or CPU46 of the 
reflective mold image reader 30 and/or the 1st image-processing means 61 and/, or the 2nd 
image-processing means 62, and the image-processing conditions determined by CPU60 are 
amended based on the image data obtained by image reading conditions and/or read ahead. 
Since the data bus 65 is formed in this embodiment separately [ the input bus 63 and the output 
bus 64 of the 1st frame memory unit 51, the 2nd frame memory unit 52, and the 3rd frame 
memory unit 53 ], While having inputted image data into the 1st frame memory unit 51, the 2nd 
frame memory unit 52, or the 3rd frame memory unit 53, or also while outputting image data from 
these An operator can input various indication signals and can reproduce a color picture on the , 
screen of CRT68. 

[0028] When amending the automatic setting image-processing conditions automatically 
determined by CPU60 based on the image data obtained by the read ahead, the predetermined 
key of a keyboard 69 is operated by the operator. In this embodiment, actuation of the color- 
balance adjustment key group 200 which consists of "C" of the keyboard 69 shown in drawing 
11 » "M" t "Y", "-C", "-M", and "-Y" outputs the color-balance adjustment signal for adjusting 
the color tone of the color picture reproduced to the depth-of-shade gray-scale-conversion 
means 100. The depth-of-shade gray-scale-conversion means 100 will amend the automatic 
image-processing conditions automatically set up by CPU60 according to a color-balance 
adjustment signal based on the image data obtained by the read ahead, if a color-balance 
adjustment signal is received. Moreover, if the concentration adjustment key group 201 which 
consists of "D" of a keyboard 69, "C", "B", "A", "N", "1", "2", "3", and "4" is operated If, as 
for the depth-of-shade gray-scale-conversion means 100, a concentration adjustment signal is 
received by outputting the concentration adjustment signal for adjusting the concentration of the 
color picture reproduced to the depth-of-shade gray-scale-conversion means 100 Based on the 
image data obtained by the read ahead, the automatic image-processing conditions automatically 
set up by CPU60 are amended according to a concentration adjustment signal. Furthermore, if 
the cursor movement key which moves cursor to right and left is operated after a function key 
"Ft" is operated It responds to the count which whether which cursor movement key was 
operated reached and was operated. An undershirt amendment signal or an exaggerated 
amendment signal is outputted to the depth-of-shade gray-scale-conversion means 100. The 
depth-of-shade gray-scale-conversion means 100 Based on the image data obtained by the 
read ahead, the automatic image-processing conditions automatically set up by CPU60 are 
amended according to the inputted undershirt amendment signal or exaggerated amendment 
signal so that a underexposure or the defect in which exposure is superfluous may be 
compensated. Moreover, if the cursor movement key for moving cursor to right and left is 
operated after a function key "F2" key is operated According to the count which whether which 
cursor movement key was operated reached and was operated, a high contrast-ized signal or a 
bearish-ized signal is outputted to the depth-of-shade gray-scale-conversion means 1 00. The 
depth-of-shade gray-scale-conversion means 100 Based on the image data obtained by the 
read ahead, the automatic image-processing conditions automatically set up by CPU60 are 
amended according to the high contrast-ized signal or bearish-ized signal into which it was 
inputted. Furthermore, if the cursor movement key for moving cursor to right and left is operated 
after a function key "F3" is operated It responds to the count which whether which cursor 
movement key was operated reached and was operated. A highlights portion The cover baking 
adjustment signal for reproducing the color picture same with cover baking processing in which 
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the cover baking adjustment signal or shadow portion for reproducing the color picture same 
with cover baking processing in which it thought as important having been made was thought as 
important having been made is outputted to the dynamic range conversion means 104. The 
dynamic range conversion means 104 amends the automatic image-processing conditions 
automatically set up by CPU60 according to the cover baking adjustment signal into which it was 
inputted based on the image data obtained by the read ahead. Moreover, if the cursor movement 
key for moving cursor to right and left is operated after a function key "F4" is operated Whether 
which cursor movement key was operated And the sharpness adjustment signal for reproducing 
a color picture with strong sharpness according to the operated count The sharpness 
adjustment signal for reproducing a color picture with weak sharpness is outputted to the 
frequency processing means 103. Or the frequency processing means 103 Based on the image 
data obtained by the read ahead, the automatic image-processing conditions automatically set 
up by CPU60 are amended according to the sharpness adjustment signal into which it was 
inputted, furthermore, when "F1" key is pressed after the "MENU/ALT" key was pressed When 
"F2" key is pressed after the "MENU/ALT" key was pressed so that the image processing 
suitable for a portrait image may be made When "F3" key is pressed after the "MENU/ALT" key 
was pressed so that the image processing suitable for images, such as scenery, may be made A 
color tone gradation adjustment signal is outputted to the depth-of-shade gray-scale- 
conversion means 100 of the 1st image-processing means 61, and a frequency processing 
adjustment signal is outputted to the frequency processing means 103, respectively so that the 
image processing suitable for images other than a portrait and scenery may be made. The depth- 
of-shade gray-scale-conversion means 100 is based on the image data obtained by the read 
ahead, if a color tone gradation adjustment signal is received. The automatic image-processing 
conditions automatically set up by CPU60 are amended according to the color tone gradation 
adjustment signal into which it was inputted. The frequency processing means 103 If a frequency 
processing adjustment signal is received, based on the image data obtained by the read ahead, 
the automatic image-processing conditions automatically set up by CPU60 will be amended 
according to the frequency processing adjustment signal into which it was inputted. 
[0029] In this way, this reading will be performed by it if the image reading conditions and/or 
image-processing conditions for this reading are determined by read ahead. In the time of this 
reading the CCD line sensor 15 of the transparency mold image reader 10 The image data of the 
odd number field of the color picture recorded on one coma of Film F and the even number field 
is generated. Moreover, the CCD line sensor 35 of the reflective image reader 30 At a low 
vertical-scanning speed, the color picture recorded on the color-print P of one sheet is read, 
image data is generated, and image data is inputted into an image processing system 5 for every 
Rhine through an interface 21 or an interface 41, and an interface 48. Although the image data 
read by this reading inputted into the image processing system 5 is inputted into the addition 
averaging operator means 49 In the time of this reading the addition processing operation means 
49 Without performing addition processing to image data, all the inputted image data is 
transmitted to the 1st line buffer 50a and 2nd line buffer 50b for every Rhine, and they are made 
to memorize it by turns to the 1st line buffer 50a and 2nd line buffer 50b. Under the present 
circumstances, CPU60 is controlled so that the odd-numbered pixel data of each Rhine of image 
data is memorized to either the 1st line buffer 50a or 2nd line buffer 50b and it makes another 
side of the 1st line buffer 50a and 2nd line buffer 50b memorize the even-numbered pixel data, 
respectively. 

[0030] Only the frame memory unit which can write in image data among the 2nd frame memory 
unit 52 and the 3rd frame memory unit 53 is connected to the input bus 63 by CPU60 at the 
time of this reading, and it is controlled so that connection between the frame memory unit of 
another side and the 1st frame memory unit 51, and the input bus 63 is severed. That is, when 
reading of a color picture is made, only any one of the 1st frame memory unit 51 , the 2nd frame 
memory unit 52, and the 3rd frame memory unit 53 is connected to the input bus 63, and it is 
constituted so that image data may be memorized by only the frame memory unit. This is 
obtained by this reading and the output bus 64 and a selector 55 are minded for the image data 
corresponding to the color picture recorded on the color picture or the color-print P of one 
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sheet recorded on a coma with Film F. It makes it possible to perform a read ahead of the color 
picture recorded on the color picture recorded on the next coma of Film F, or another color- 
print P, while transmitting to the 1st image-processing means 61. Furthermore, it is obtained by 
this reading and the output bus 64 and a selector 55 are minded for the image data 
corresponding to the color picture recorded on the color picture or the color-print P of one 
sheet recorded on a coma with Film F. While transmitting to the 1st image-processing means 61, 
a read ahead of the color picture recorded on the color picture recorded on the next coma of 
Film F or another color-print P is made to complete. It is for raising the data-processing 
effectiveness of a color picture regeneration system, as this reading of the color picture 
recorded on the color picture recorded on the next coma of Film F or another color-print P can 
be performed. Therefore, the image data memorized at a time by the 1st line buffer 50a and 2nd 
line buffer 50b of one line by turns It is transmitted to the 2nd frame memory unit 52 or the 3rd 
frame memory unit 53. The image data corresponding to R (red) to the R data memory 52R or 
53R The image data corresponding to G (green) to the G data memory 52G or 53R The image 
data corresponding to B (blue) to the B data memory 52B or 53B It memorizes, respectively and 
the image data corresponding to the color picture recorded on the 2nd frame memory unit 52 or 
the 3rd frame memory unit 53 by the film F of one coma or the color-print P of one sheet is 
memorized. 

[0031] After the image data obtained by this reading is memorized by the R data memory 52R or 
53R of the 2nd frame memory unit 52 or the 3rd frame memory unit 53, the G data memory 52G 
or 53R, and the B data memory 52B or 53B, image data is outputted to the 1st image-processing 
means 61. The selector 55 is controlled by CPU60 here so that only the image data memorized 
by either the 2nd frame memory unit 52 or the 3rd frame memory unit 53 is outputted to the 1 st 
image-processing means 61. Based on the color picture reproduced on CRT68 in the 1st image- 
processing means 61 according to the image data obtained by the read ahead, an operator 
operates the predetermined key of a keyboard 69. When the automatic setting image-processing 
conditions automatically determined by CPU60 are amended based on the image data obtained 
by the read ahead When an operator does not input the directions for amending image- 
processing conditions to a keyboard 69 according to the image-processing conditions amended 
by the operator Based on the image data obtained by the read ahead, an image processing is 
performed according to the automatic setting image-processing conditions automatically 
determined by CPU60. First, according to a look-up table, the concentration data, color data, and 
gradation data of image data are changed by the depth-of-shade gray-scale-conversion means 
100, and the saturation data of image data is changed by the saturation conversion means 101 
according to matrix operation, subsequently, image data is boiled and inputted into the frequency 
processing means 103 after the number of pixel data of image data is fluctuated by the digital 
scale-factor conversion means 1 02 according to the size of the color picture outputted to a 
color paper 90. The image data inputted into the frequency processing means 103 receives 
frequency processing of edge enhancement etc., and is inputted into the dynamic range 
conversion means 104. 

[0032] After the color tone signal level of image data is changed by the color tone conversion 
means 110 of the dynamic range conversion means 104, the image data inputted into the 
dynamic range conversion means 104 is sent to a bypass, and is inputted into the luminance- 
signal conversion means 111. According to human being's vision, like a degree type, the 
luminance-signal conversion means 1 1 1 makes weighting the chrominance signal of R, G, and B 
in image data, and changes it into a luminance signal Y. 

Y=aR+bG+cb — it is a+b+c=1, a and b, and c> 0 here. Subsequently, a luminance signal is 
inputted into a low pass filter 1 12, a high-frequency component and an inside frequency 
component are cut, and the luminance signal which consists only of a low frequency component 
is generated. Since it is only processing the luminance signal changed into the signal of a single 
dimension, the chrominance signal of R, G, and B of three dimensions can use the low pass filter 
of a single dimension here at a low pass filter 1 1 2. In this way, since the high-frequency 
component and the inside frequency component are cut, the acquired luminance signal supports 
the image which faded. 
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[0033] It is inputted into the dynamic range compression means 1 13, the dynamic range is 
compressed, and the luminance signal into which the high-frequency component and the inside 
frequency component were cut with the low pass filter 1 12 is compounded with the image data 
sent to the main path by the image merge means 1 14. In this way, since, as for the obtained 
image data, the dynamic range of only a low frequency component is compressed and the 
dynamic range of a high-frequency component and an inside frequency component is not 
compressed, When a color picture is reproduced based on the compounded image data It is 
prevented that the concentration of a portion with a color picture high [ concentration ] is low, 
the concentration of a portion with high concentration is reproduced so that it may become high, 
and an edge portion fades, and the color picture same with having performed the so-called cover 
baking will be reproduced. By the dynamic range conversion means 104, the image data from 
which the dynamic range was changed is outputted to the merge means 75. When having 
inputted the indication signal of the purport which should compound data into the image data 
from which the operator read and got the color picture using the keyboard 69 A data composite 
signal is outputted to the merge means 75 from CPU60. The merge means 75 Processing of what 
is not performed, either, when the image data which read and obtained the color picture from the 
synthetic data memory 76, and image data which should be compounded, such as a graphic form 
and an alphabetic character, are read and compounded and the indication signal is not inputted 
into another side and a keyboard 69. Then, image data is outputted to the image output unit 8 
from the merge means 75. 

[0034] If image data is inputted into the image output unit 8 through the merge means 75 to the 
interface 77 and interface 78 of an image processing system 5, the inputted image data will be 
memorized by the image data memory 80 which consists of two or more frame memories. Since 
reading actuation of the color picture recorded here by Film F or Color-print P and actuation of 
the image output unit 8 do not synchronize, it is read by the image reader 1 and an image 
processing is independently inputted into processing of the image output unit 8 to carrier beam 
image data by the image output unit 8 with an image processing system 5. Then, constitute the 
image data memory 80 which memorizes the image data inputted by two or more frame 
memories from the image processing system 5 in this embodiment, and it is made to make a 
frame memory memorize image data one by one. Even if reading of an image is made and image 
data is sent to the image output unit 8 by the image reader 1 at high speed, the image output 
unit 8 has guaranteed that a color picture is reproducible on a color paper 90 at the rate of 
predetermined. If each means in the image output unit 8 is constituted so that it may 
synchronize and may be operated by CPU79, and a color paper 90 is pulled out and it is 
conveyed in the direction of vertical scanning in accordance with a predetermined conveyance 
path from a magazine 91 While reading image data from an image data memory 80, being changed 
into an analog signal by D/A converter 81, being inputted into the modulator driving means 86 
synchronizing with this and generating a modulating signal Semiconductor laser light source 84a 
to a red laser beam the laser beam which the semiconductor laser light sources 84b and 84c to 
infrared laser light was emitted, and was emitted from semiconductor laser light source 84b The 
laser beam which was changed into the green laser beam by the wavelength conversion means 
85, and was emitted by semiconductor laser light source 84c After being changed into a blue 
laser beam by the wavelength conversion means 86, a green laser beam is set to optical 
modulator 87G, and a red laser beam sets incidence of the blue laser beam to modulator 87R at 
optical modulator 87B, respectively. A modulating signal is inputted into optical modulators 87R, 
87G, and 87B from the modulator driving means 83, respectively, according to a modulating 
signal, i.e., image data, the reinforcement is modulated, it is reflected by the reflective mirrors 
88R, 88G, and 88B, and incidence of the laser beam is carried out to the polygon mirror 89. The 
polygon mirror 89 is rotated at the rate of predetermined, and horizontal scanning of the laser 
beam is carried out by the polygon mirror 89 through the ftheta lens 93 in the surface top of the 
color paper 90 currently conveyed in the direction of vertical scanning. Therefore, a color paper 
70 is exposed by the laser beam of R, G, and B two-dimensional. Since the color paper 90 is 
conveyed in the direction of vertical scanning so that it may synchronize with rotation of the 
polygon mirror 89, a color paper 90 will be exposed by the laser beam so that it may correspond 
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to the color picture recorded on Film F or Color-print P. 

[0035] In this way, after the color development of the color paper 90 exposed by the laser beam 
is sent and carried out to the color development tub 94 and bleaching fixing is carried out by the 
bleaching fixing tub 95, it rinses within a rinse tank 96 and a color picture is reproduced on a 
color paper 90 based on the image data by which the image processing was carried out with the 
image processing system 5. The color paper 90 with which color development processing, 
bleaching fixing processing, and rinsing processing were made It is sent to a dryer part 97 and 
with the cutter 98 driven synchronizing with conveyance of a color paper 90 based on the 
criteria hole punched at the side edge section of a color paper 90 after drying every 
[ corresponding to / it is cut by the length corresponding to the color picture recorded on the 
film F of one coma, or the color-print P of one sheet, is sent to a sorter 99, and / one film F ] 
number of sheets — or it is accumulated for every customer. Even if according to this 
embodiment image-processing conditions are automatically set up by CPU60 and it does not 
carry out any actuation based on the image data obtained by the read ahead, an operator like a 
request An image processing is performed to the image data which read and obtained the color 
picture recorded on the color film F or Color-print P. Can reproduce a color picture on a color 
paper 90, and an operator amends the automatic setting image-processing conditions 
automatically set up by CPU60 based on the image data especially obtained by the read ahead, a 
color picture should be reproduced — ** — by operating the predetermined key of a keyboard 
69, when it judges Automatic setting image-processing conditions are amended very easily. To 
image data In the color picture regeneration system by which reproducing a lot of color pictures 
is planned since a desired image processing can be performed and a color picture can be 
reproduced on a color paper 90 It becomes possible to reproduce very efficiently the color 
picture which has a desired color tone, concentration, etc. 

[0036] Modification various by within the limits of invention indicated by the claim, without being 
limited to the above embodiment is possible for this invention, and it cannot be overemphasized 
that it is that by which they are also included within the limits of this invention. In said 
embodiment, it is based on the image data obtained by the read ahead. For example, by CPU26 
and CPU46 Although the storage time of the CCD area sensor 15 in this reading and the CCD 
line sensor 35 is controlled while controlling the quantity of light adjustment unit 12 and the 
quantity of light adjustment unit 34 and adjusting the quantity of light in this reading Even if it 
controls the quantity of light adjustment unit 12 and the quantity of light adjustment unit 34 and 
adjusts only the quantity of light in this reading, you may make it control only the storage time of 
the CCD area sensor 15 in this reading, and the CCD line sensor 35. Furthermore, it replaces 
with these and you may make it control the clock rate of the CCD area sensor 15 and the CCD 
line sensor 35 in addition to these. Moreover, in said embodiment, although the reflective mold 
image reader 10 is reading the color picture using the CCD line sensor 35, it can be replaced 
with the CCD line sensor 35, and a CCD area sensor can also be used for it. 
[0037] In said embodiment furthermore, the 1st image-processing means 61 It has the depth-of- 
shade gray-scale-conversion means 100, the saturation conversion means 101, the digital scale- 
factor conversion means 102, the frequency processing means 103, and the dynamic range 
conversion means 104. Although the inputted image data is constituted so that it may be this 
sequence and depth-of-shade gray scale conversion, saturation conversion, scale-factor 
conversion, frequency processing, and dynamic range conversion may be received If it is 
constituted in advance of frequency processing so that scale-factor conversion may be made, 
the sequence of the image processing by other processing means can be changed into 
arbitration. Moreover, in said embodiment, although the reflective mold image reader 10 is 
reading the color picture using the CCD line sensor 35, it can be replaced with the CCD line 
sensor 35, and a CCD area sensor can also be used for it. Furthermore, in said embodiment, 
although the color picture is reproduced on a color paper 90, it is only reproducing a color 
picture on CRT68, and may not reproduce on a color paper 90. Moreover, in said embodiment, 
based on the image data obtained by the read ahead, it does not pass over the key to which the 
function to amend the automatic setting image-processing conditions automatically set up by 
CPU60 is assigned to instantiation, but it can assign a part or all of each function to other keys. 
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[0038] In said embodiment furthermore, at the time of a read ahead The transparency mold 
image reader 10 transmits only the image data of the odd number field or the even number field 
to an image processing system 5. With the add operation processing means 49 of an image 
processing system 5 After decreasing the number of pixel data of each Rhine of image data to 
one half, only one image data of odd lines and even lines The pixel data of the oddth line of each 
Rhine to either the 1st line buffer 50a or 2nd line buffer 50b On another side of the 1st line 
buffer 50a and 2nd line buffer 50b, the pixel data of the eventh line of each Rhine, respectively 
so that it may memorize While transmitting to the 1st line buffer 50a and 2nd line buffer 50b and 
decreasing the number of Rhine of image data to one half Only the image data memorized by one 
side of line buffers 50a and 50b furthermore, by making the 1st frame memory unit 51 memorize 
Although the 1st read-ahead image data to which the number of pixel data of each Rhine of 
image data was decreased to one half, and the number of pixel data was finally decreased to 
1/16 was obtained and the image-processing conditions for the image reading conditions for this 
reading and/or color picture playback are determined By assigning the data which added four 
pixel data with which each Rhine of image data adjoins with the add operation processing means 
49, averaged, and was obtained to one pixel data The number of the pixel data of each Rhine is 
decreased to one fourth. One image data of odd lines and even lines To either the 1st line buffer 
50a or 2nd line buffer 50b The image data of another side of odd lines and even lines on another 
side of the 1st line buffer 50a and 2nd line buffer 50b Only the image data which was made to 
memorize and was memorized by one side of line buffers 50a and 50b, respectively by making the 
1st frame memory unit 51 memorize You may make it obtain the image data of the read ahead to 
which the number of Rhine of image data was decreased to one half to the pan, and the number 
of pixel data was finally decreased to 1/16. Furthermore, it is not necessarily required to 
decrease the number of pixel data of image data to 1/16, and the reduction percentage of image 
data can be determined as arbitration according to the image-analysis effectiveness of the 
image data of a read ahead, the number of the pixel data which can be displayed on CRT68, etc. 
For example, without establishing the addition averaging operator means 49 Or, without making 
averaging processing perform with the averaging processing means 49 The odd-numbered pixel 
data of each Rhine of image data to either the 1st line buffer 50a or 2nd line buffer 50b The 
even-numbered pixel data of each Rhine of image data on another side of the 1 st line buffer 50a 
and 2nd line buffer 50b Only the image data which was made to memorize by turns and was 
memorized by either the 1st line buffer 50a or 2nd line buffer 50b by making the 1st frame 
memory unit 51 memorize You may make it obtain the 1st read-ahead image data which 
decreased the number of pixel data of each Rhine of image data to one half, and finally 
decreased the number of pixel data to one fourth. 

[0039] Moreover, with the addition averaging operator means 49, decrease the number of pixel 
data of each Rhine of image data to one half, and it also sets at the time of a read ahead. The 
1st line buffer 50a and 2nd line buffer 50b are connected to the 1st frame memory unit 51. By 
transmitting all the image data that you were made to memorize by turns by the 1st line buffer 
50a and 2nd line buffer 50b to the 1st frame memory unit 51 While making it obtain the read- 
ahead image data to which the number of pixel data was decreased to one fourth finally and 
decreasing the number of pixel data of each Rhine of image data to one eighth with the addition 
averaging operator means 49 Prepare four line buffers and each line buffer is made to memorize 
image data for every line. The image data of the read ahead to which the number of Rhine of 
image data was decreased to one fourth, and the number of pixel data finally decreased to 1/64 
can also be obtained by transmitting only the image data memorized by one line buffer to the 1st 
frame memory unit 51. Furthermore, although the data which added the value of two pixel data 
with which each Rhine of image data adjoins with the addition averaging operator means 49, 
averaged, and was obtained is assigned to the value of one pixel data and the number of pixel 
data of each Rhine of image data is decreased to one half in said embodiment You may make it 
decrease the number of the pixel data of each Rhine of image data to one half by representing 
the value of two pixel data with the value of pixel 1 of two pixel data with which it replaces with 
the addition averaging operator means 49, and each Rhine of image data adjoins. 
[0040] Moreover, in this invention, a means does not necessarily mean a physical means, and the 
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function of each means includes, also when software realizes. Moreover, even if the function of 
one means is realized by two or more physical means, the function of two or more means may be 
realized by one physical means. 
[0041] 

[Effect of the Invention] According to this invention, by optoelectric transducers, such as CCD, 
read a color picture in photoelectricity and it is changed into a digital signal. As image data, 
memorize for image data storage means, such as a frame memory, and an image processing is 
further performed to the image data memorized by the image data storage means. It is the image 
processing system for color picture regeneration systems reproduced on displays, such as 
record materials, such as a color paper, or CRT, and desirable image-processing conditions are 
set up simply and it becomes possible to offer the image processing system which can 
reproduce an image. 

[Translation done.] 
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* NOTICES * 



Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 

DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[ Drawing 1] Drawing 1 is the block diagram of the color picture regeneration system containing 
the image processing system concerning the desirable embodiment of this invention. 
[Drawing 2] drawing 2 — the operative condition of this invention — it is the schematic diagram 
of the transparency mold image reader for color picture regeneration systems which generates 
the image data which should be processed with the image processing system applied like. 
[Dr aw ing 3] the operative condition of this invention with desirable d raw i n g 3 — it is the 
schematic diagram of the reflective mold image reader for color picture regeneration systems 
which generates the image data which should be processed with the image processing system 
applied like. 

[ Drawing 4] Drawing 4 is the block diagram of the image processing system 5 concerning the 
desirable embodiment of this invention. 

[ Drawin g 5] Drawing 5 is the block diagram of the image processing system 5 concerning the 
desirable embodiment of this invention. 

[ Drawin g 6] Dr awin g 6 is a block diagram which shows the details of the 1st frame memory unit, 
the 2nd frame memory unit, and the 3rd frame memory unit. 

[Drawing 7] the operative condition of this invention with desirable drawing 7 — it is the 
schematic diagram of the image output unit for color picture regeneration systems which 
reproduces a color picture on a color paper based on the image data processed by the image 
processing system applied like. 

[Drawing 8] Drawing 8 is the schematic diagram of the laser beam exposure means of an image 
output unit. 

[Drawing 9] Drawin g 9 is a block diagram which shows the details of the 1st image-processing 
means. 

[ Drawing 10 ] Drawing 10 is a block diagram which shows the details of a dynamic range 
conversion means. 

[Drawin g 1 1] Drawing 1 1 is a drawing in which arrangement of the key of a keyboard is shown. 
[Description of Notations] 
F Film 

P Color-print 

I Image Reader 

5 Image Processing System 

8 Image Output Unit 

10 Transparency Mold Image Reader 

I I Light Source 

12 Quantity of Light Adjustment Unit 

13 Color-Separation Unit 

14 Diffusion Unit 

15 CCD Area Sensor 

16 Lens 

17 Amplifier 
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1 8 A/D Converter 

19 CCD Amendment Means 

20 Log Converter 

21 Interface 

22 Carrier 

23 Motor 

24 Driving Roller 

25 Screen Detection Sensor 

26 CPU 

30 Reflective Mold Image Reader 

31 Light Source 

32 Mirror 

33 Color-balance Filter 

34 Quantity of Light Adjustment Unit 

35 CCD Area Sensor 

36 Lens 

37 Amplifier 

38 A/D Converter 

39 CCD Amendment Means 

40 Log Converter 

41 Interface 
46 CPU 

48 Interface 

49 Addition Averaging Operator Means 
50a The 1st line buffer 

50b The 2nd line buffer 

51 1st Frame Memory Unit 
51 R R data memory 

51 G G data memory 
51 B B data memory 

52 2nd Frame Memory Unit 
52R R data memory 

52G G data memory 
52B B data memory 

53 3rd Frame Memory Unit 
53R R data memory 

53G G data memory 
53B B data memory 
55 Selector 

60 CPU 

61 1st Image-Processing Means 

62 2nd Image-Processing Means 

63 Input Bus 

64 Output Bus 

65 Data Bus 

66 Memory 

67 Hard Disk 

68 CRT 

69 Keyboard 

70 Communication Link Port 

75 Merge Means 

76 Synthetic Data Memory 
76R R data memory 

76G G data memory 
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76B B data memory 

77 Interface 

78 Interface 

79 CPU 

80 Image Data Memory 

81 D/A Converter 

82 Laser Beam Exposure Means 

83 Modulator Driving Means 

84a, 84b ? 84c Semiconductor laser light source 
85 86 Wavelength conversion means 
87R, 87G, 87B Optical modulator 
88R, 88G, 88B Reflective mirror 

89 Polygon Mirror 

90 Color Paper 

91 Magazine 

92 Puncher Stage 

93 FTheta Lens 

94 Color Development Tub 

95 Bleaching Fixing Tub 

96 Rinse Tank 

97 Dryer Part 

98 Cutter 

99 Sorter 

100 Depth-of-Shade Gray-Scale-Conversion Means 

101 Saturation Conversion Means 

102 Digital Scale-Factor Conversion Means 

103 Frequency Processing Means 

104 Dynamic Range Conversion Means 

1 10 Color Tone Conversion Means 

1 1 1 Luminance-Signal Conversion Means 

112 Low Pass Filter 

113 Dynamic Range Compression Means 

1 1 4 Image Merge Means 

200 Color-balance Adjustment Key Group 

201 Concentration Adjustment Key Group 



[Translation done.] 
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AfflflDBflMB3i*«^*'3r. tt«l=. BSLlMBtt 

aasa £ a«-r c <t £ a *j <t -r « t o-c & £ 0 

[0 0 O 4] 

HEB««kaftfraBttfi*«lc*yK3ES*ifcB 

fMMUfefre»K3e¥ai=* y §nni::Bttaaftft*< 

K£**u t'<l/-*ttfl&fl)jStt$L4<i:t ) , Bra 

«T-*i=at^ur. BttAa*#attKft^ai=^y 

a»«l=»3EStifcB«»afti**«jELT, ±=y-m 

ft#a»tae*«i=* y aB»i=a***ifcB«*BB* 

W^tfiELr. HflfeT-^l^ Bra(Dli«ftiS$S6L. 

B« * HSfe-T 6 ^ i: S * *t -C * * ^ - BftH± v 
XxAl^fc^T, ^^ra^Wi:, Bra<7)feB, SS 
tt4f**-T6*7— B««H*-T4Ci:*«Rrffil=<i:«. 
[0 0 0 5] *%B^CDW*Ll^ll^6fi§«l^fcl^TI4. B 
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cti^y. bslimmmbb*!* 

**£U Bttffi9*ttenK£¥»fcJ:yanni=K 
3E**ifcIB«fflaftft*«iE-r*CitfRriBI=a:*. * 

»9«:J:ot, BSL^BftaSftftttJI 
&¥<*lc4:oT. BSLLMBBffiBfttt 

i:r. s^to-cssc:* Btta&ftftan&K^si::* 
yKS*#tfcniflMB3ijftf***iEL. fin. psis^ic 

[O O 0 6] 

T?£>£ 0 Bl l=*S4ia<fc5l^ ^J^— BSW^vXt- 
Ate. E«*R*H*y* "t -f i;$;Mb£*i*:lI« 

^— *B«R*M*ysBi* lii^^us 

-T BittfflaiSB 5 fe «fc B««&3IKBI= * y BflMftStf 

B*ftfcB*T-*i;:*-3ivc* *^-BB*«±r6 

E«tt52iKB8*«8a.Tl^o ns^ysii^L 
TI4. *2f:7-f ;UA&4lM4'J A— ^fr^-i frUUEO 

a»£!BttR**Bi y ga £ 73 7- ^ y > h p MB»*n 
fc* 7-H«***ttic»^ai*js*JSB«tt^s» y s 

S£. BRWI::. Btta9ttB5l=ftflir«C&l=J: 

^UAFlcKft*;fcfc*^— H«fc«fctfa^ — :7'J > h 

picEastLfcTj^-BflKo^-rtiSt, n£-f£c<t 

[0 0 0 7] IS 2 I*. *X0)0SffiBttlcft^«Bttffi 
B«B«=*y. fflBitii^tBBT-^t^dt-r** 
7-BBII£S/^T-AffiOBflBBBR^nyBBa)a 
BSE-efc^o H 2 lutein a»£BttR*Ry£Bi 

0 14. *#7-OUA&4lM4U /<— 1*;i>7-Ol,Afci:0) 
7^UAFi::B»Sftfc*7-B«l::. «tl»LT, 

^-r;ui**aaLfc»*tttt-r*ci:icj:y. *7-B 
•**«»i=R*Biy RTBiznasti-cfiy. *ai 

1 . #38 1 1 ^b^^^Tc^^^S^SISprffi^TtS 
BfiJ.— *yhi 2. steSBl 1 **&*1±&2|xfc3fc** R 



CCDl»J7t>f 1 5 jScfctf^-OUAF^afflLfc* 
£CCDX'JT-tr>i7-l 5[-$S«£i*£>U>Xl 6£{§ 
xTOS. 3ift£!B«R*l*y%Bi 014. c 
CDI'J7-i2^1 5(=J:y*BWlcttfflS3h^ 
♦ifcR. G. BOBBB-^^ifM^^iiNIBi 7. BB 
itSf^v$JHb«A/D«Ml8, A/D^& 

§li BCcfcUf-f y*;Hb*4tfcB««#r=»LT. B 

**a>S«G>y«7 % V*^BtfiSlEa)«jE«iS*JIE-r C C D 
«iE#ai 9fc<fctfR. G. B0)I«f- $ SigJt^— 

2 014. -f>J-7X-fX2 1|Cft«*lltl^ fl 

[0 0 0 8] 7-OUAFI4. *-V'JT2 2lZcfcy«j#* 
*U **U72 2(C«#*;Kfc:M;UAFl*. 2 
3lCcfcmi**l4BlP-72 4|Ccfcot, ffiSa>tt 
BI=St>*tT, ffjt«JBi::«»aF*u i =)-7CD*)^-LiJ 
BO>R^I»y*<ST-r*i:. i p^#. &£>*L<S><fc5lc 
«J3tS*iTl*4. H2(zfcl^T. 2 5 14. BB«HJ-te> 

i7-T*fcy. ^-f ;bAFicE«**ifc737— B«a>aa# 

ffi£&fciJL. «kULfaBKIB*£BBBBBR^nyS 

f i oim«cpu26i:ft*tiitfl)"eiy, - 

OMl*l:*r5#, CPU 2 6 14. ?-OUAFlzE£i 

4iKfc*^HI*G>BBttB*l(ffiU 73^— Mtop 
BttB#BrS©ttBI=«Lfc'£flS-r*i:. 2 3 

««s*i*^««^-**±jirr**9-B««£*> 

3ir^£;h,64 7|-. J5»aB«R^fl» y 3SB 3 o 14. 
±9-:^J>hPI=E»*;hfc*9-BBl^ #£RB&r 

lt. *7-^y>hPi=ctyg***4ifc«:SttBi-r-& 

stirasy . *i3i, #aR3 i * J 7— 
^y > h P(B«BT?jR#*;hfc3te*jRi*"r5 

2. ^3^ — ^'J > h POm^X^mttltz^OR. G. 

— > h p<DaBTffi«*^fc*a>*a*B«^rii6«: 

tifc^^T'cawic^aj-r ^ c cD7-r>-tz>-tf-35fc<fc 
y*7-^u>hPicj:yfiiiS*ifcft*ccD7-r> 

-fe>i7-3 5lC$g«$i±^U>X3 6^ffi^.Tl^4o CC 
D^-T >4z>-*7"3 5 14. R. G. B<0 = felC^^L7c3 
^>-te>im<J:oT«/$£;K. *S3lSJ:tf57- 

3 2 ^^EncD^fSjlC^ld^-yr^OO. CCD7^f>-t> 
-b-3 5lCcfcoT. 73^-7'J > h P^e>S»S*lfcS» 
«*«tt-r*C2:lc«»:y. 73T-^'J>hPlcESI*+L 
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[0 0 0 9] fi»fflffl«tt*ttyj£«3 0li. £t>|Z, 

StifcR. G, B(DHHft«#*i«M"r4it«83 7. II 
«lf$f^v$JHbtSA/D«»S3 8, A/D^ 

&§§3 8 (c j: y -r-f Mb * titzm&m^i-K l t . 

B**<D«Jt<D/<^ , V*'^Bt«Sll<DajEffi31*lfi"rcC 
DMjE^«3 9*5J:tfR. G, B(Dl«f-^ SSS^r 
-*l:tat6Py«M4 0SIBxTL>4. n^*» 

S&40I*. >T>*— 7X^A4 1 l::«tt**lTl^*o J£ 
Stilili^ygf 3 OlCfcl^T, 
I*. **'JT (H^-B-T) lC«fey»jhttffll^«»**l. 
AI3 i S*tfS5-3 21*. OW^S (H^r) ic 

£ 0 S»SIB«K^«ty4S«3 oi*. CPU46i:«ty 
WJW**lTl^. H4fc<£tfl§]5(*. **W<7>#*LO 

A-efe^o ®4fc*tflS5ic;F£;h,£c*: ; 5i::* m&&m 

KB5i*. aaAsii«R^n y ttflt i o(D-r>^-^x 

-f*2 1 &«lM*JKI*ffiMttR*-ttygB3 0<EK>$ 
-71^X41 £«RpTfl6*-f — ?i-f X4 8i:, 
m«R^fl*ySBl l-«fcoT£J5fc**U ^YVSI^alb 

t^4 9i:, a* 3 pJS3t**a4 9 36^aie)*tT#fc 

t5*1 CD^-r 5 0 a fc<*:tf|g2<D^*<>A 

77750b(h, 7O^ B ;7750a, 5 O b IZfSlt 

**Lfc^-f >-T-**«IEaiS*u ^-OUAFlzIE^Stu 
fcl =I7<Z)*7 — H**<&IM*1 &<Z>±7 — ZfVZs hP 

^^E'JZL- h 5 2 jS<fcl/*3a>:7 Lx— A* ^ 'J y 
Oafccfc^$2£07^X777 5 0bli, £ 
?7>\-z. «Rtl0itf-*£ttS07-f >/^;77 

[O0 1 O] *S»JS«(::fcl*TI** Jl/A F iClStl 

stifci is«**tM*i tko>*7— ^y > 

KP|::K«*;hfc*7— Hi**. HittR*flft y 3£B 1 f~ 
cfcox, -a.. »^»y, f^i^uil*^--**^ 

«T-£ IwS-^T. Httffi9SB5lcJ:y. l£2(Dt^ 

(*R*>) <Dfc^O)BHfttt^»yft#*KffiL, 
US. li*<DR^iay (*R<>*) *H*tLT. T 

-r ^ juh«x-* * £j*-f 5 * *i-cte y . 

JS1 07 is— J****)=L=.y h5 1 ClI*. SlOM 

y-ca545icSi^i=*y»6*ifciB«7 f -*^ 12^7 

U— A> ^E'JZL- *v h 5 2fecfctfS3^7 A>^'J 
3.-^h5 3lC(*. »2 0)tt^ffly t?*4*K^I=«feo 



fltj££*LTl^ e H6lt »lO)7l/-i*y^'Ji-*; 
h5 1. m2C0^U— A>*'ja-y h5 2fc^tfl3 
CO? A* ^'J:3_- K5 3 0)J¥«*^-r7P'y^y 
-T AT?**. H6l::**;h4«fc5l:: % HlftffiSR 

»2fl)7U-A>t»JJLZ»; h 5 2fc<fcl*g£3CD:7U— 

(«) . b (»> ic^-r^iii«T-^$iBii"r4RT f 

— $ > ^ U 5 1 R. Gf-^ > ^ 'J 5 1 GfccfctfBf- 
£>^EU51B. Rf~^> : t l J52R, Gf-^ > 
»J 5 2 GfccfclXBT 1 — ^>^'J 5 2 B# fctflCRx — £ 
y^E'j53R. Gf-^> : £U5 3Gj3ckt;B7-^> 
^E'J 5 3 B*«*.Tl*4. H6 Izfcl^TI** S 1 <D 7 U 

— a> =e*)=L- v h 5 i ?tmw-£^Tmi>titcm 

2 KiBtt * tlfc:!]*^-* A<tU * £ *VT * 

[001 i] mm^mmmsit, m*«i3igB5£i** 

BflfiC P U 6 O £«X.Tl*5. CPU60I1 Sfl 

S!li*R^8t y SB i o**J®!-r&cpu 2 6*4iM* 
S»SBB«K^ffi l J8i3 0S *JSPt"4 CPU46il 

fiss (B**r) *^lt. ii{iPi^T% flkas-r 
-T) ^lt, a«Rrttic«j3t$*tr^«« cpu 6 0 

I*, mi ©7I/-A>t'ja--; h5 1 lzfall^^5fe 

et-C, BBflMB3aftft*«iEr«Ci:36«'e*4J:5l=« 
^^tLTL^4 0 CPU6 0I*. 5fell^l=:^0 

T^^HfciS^T— ^ *I^(7)fgK CCDX 

yr-fe>it1 5ft4tM4CCD7-r>t^3 5(Dy-f 

fctoo)inftK^»yjft#t»SLT. tt^ayso»«# 

aiBSlittR^KySB 1 OCOC P U 2 6 $>4L^I* 

fi»tnffl«R^ss y kb 3 ococpu4 6icu*-r*o 
»^isy»j»«^A***t*i:. aiasiittR^y 

SB i 0OCPU26 ft « t^l*jSlt£llftR^ y SB 

3 0OCPU4 6I*. ftfiBSi-vh1 2fci»L^^*5t 
fiBfii-^ K3 4lC<fcyHS**l63tfij3J:tfCCD 
X'Jr-tTVlM 5fc4l^^*CCD : 7-r>-b>-t^■3 5CDS 

s^ra^^jsp-r^o HBtic, cpu 6 oi*. m^titcm 

[0012] zcOcfc 5I^. 5fel%^(3cfc y ^^^.^iU^^ 
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l=. **»B«l=fi^TI4. ifett^l=J:y»6*tfclll« 

M««lS3S«5lcJ:y. CRTIz*7-H0«*lf*Wffi 

-7h5l l=Ett*4iS. Lfc^oT, aasiittK* 
isySBi oizfctxri*. 5fett^»i=* ccDiur-b 

*<o^.*»^»y. *fc* jE»sm«tt^Bi y s 

BIZfcl^TI*. 5fc!£^B#|Z. *Sg3 1 ikcfctf = ^— 3 2 

iB«R^nysiK i nflm 

O(0tlifix— $(0ffi£An3ru sFSlLTfllfcx— 1 
^(nmm^-ZtyL* 1 / 2 (cMbt,): O 

fl)7'f>A w ;77 5 O blc|te&-r£ y. HH&x 
— * 0=7 4 1 /2 S J: 5(cHfiES*tTL^ 

£<, ffft^-f >fcj:««»5-f ><DHH*-r- 

7j£. ^107'f>A ,l >775OaJ) ( *:M2fl) 
7^>/\77750b HHSfex- 

3r&§g<0iSf?!x-$£. |1O7-f>A-;7750a 
*S«fctf»2 0>^-f 77 5 0 bCO — SlC. #^-f> 

(DWRSBO)!!*^— * ^1(070/^77750 
a fc<fcl/ft2<0 : 7>f >a*777 5 O bCDteT^lwiciJIL 

E1g£"t*\ Ol^, |1©7-f>At/7750a6 
*yS20)7'f>^777 5 0 b<Z> — ^|CEBS*lfcIi 

— £ (0 mi A>t'Ja-^ h5 1l: 

EBS-fricfcicfcoT. ft^-f >cD*cDiisix-$» 
/2lc***-frTfey. &**ttf-. jfc»*lc 
<fcy^b^fciii«r-^<7)lj*T-^co»ii, 1/16 

H \z J: o T » & *i « IHBt- 9 S Ett-T 4 ft 2 CD 7 U- 

A^^E'J zl- K5 2fccfci;m3Cr)7U-A^^'JZL~ 



1 <»Z?\s—J±*=E*)=l-v h51 <h Lt 
I*. »2<D7U— 'JJL-^ K5 2 j3<fctf«3<Z)7 
U-A>^E'Jzl- ^ h5 3 *y I**AM=8«0^S 

[0 0 1 3] DftffiSgB 5 14. iblz* ft 2 CD 7 U- 
A>^'Ja-f h 5 2fc£l/ft3(07U— A^Uzl" 

*5«fctffeB-e* * ^-^Im7^£pJ 
i=<fcy. mmmije* **** BBXttttAfaBHtAa* 

Sfe-Tfti (D!i«*&31¥&6 1 fc&tfClflM (0 7 U- A* 

3 «a-r*cRT<DfflffiicA^— 
w=*y. nn«iE. bbk&&: ^bhmm 

*SS*Tft2C0iij«lj!flS?-IS6 2 ^iSx.rt^4c ft2CD7 
L>— A>^B'Jzl- y h5 2fc<£tfft3<07 A^^E'J 
V h 5 3C0ffi^)l*. 5 51Z««**L. -fe U 

^^55IC<fcy % !207b-A> : EUJ.-7h52fc 
J:tf*2fl)7U-A>^Ua-*; K5 3©L^*iA^IzE 
■tl^tifcil^^-^^tRWfzfti (DBittAi31^a6 i 
lcA^$4^4J:5|-^^/^£*^^TL^4 0 ftico^L^-Ay 
^E'JZL-^h5 1. ft 2 CO 7 Ay^E'J^.- *v h 5 2 
jScfctfft 3(07 U— ^'Jzl- ^ K5 3<0A7l/<X6 

b+irasy. f-^/U6 5f-(i. -h^—mmM^^ 

f A±ft£tWt*CPU6 0 % CPU 6 ocotfif^^n 

«SRTffi*M— K-T-fX^ 6 7. CRT 6 8. 7^*— 
K6 9. ffi<D*v— B«fl±^XT-Ai:iS«lsl«*^L 

TS^^ti^ffi<i7t<-h7 o. aasiBftK^ikyttB 

1 0OCPU26 ft«L^ld:JSnSIBftR^ny%■3 O 
COC P U 4 6 ta>a«»fti:*<»«*4iTl^. 
[0 0 1 4] ft 1 0>BHfeffi3¥a6 1 14. -x— 

^>^E'J 7 6 3&«««S*lT^« 0 "&^x— ^>^E'J7 6 
14, R (*) . G («) . B (») l=»JSr*H». 
?/^^I«f-^ ^ Rx-^ > 'J 76R, 

Gf-^^U 7 6 GfctfctfBir— Jr > 'J 7 6 B£fiS 
ATfcy. 7^JI/AFft«lMi*7-?'J > hPClESS 

Z>o "T-ZStfL^WLl 514. -f>^71^7 7(Z^ 
^gl*tlTL^4o EI 7 14. ^B^co^^L^HJfeSl^lc^ 
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m&n± ^ * *r ^ ffl omit a a &m s bs m v & & • 

B7l=*5l*T* HHfettl*S1l8l*. ®««QS^»5<7)-r 
*7 7 t««RTttft-f >*-^X-fX7 8 

t. ®«ai^is»8^^jffl-r^cpu7 9i:. u&a&si 

**7^Q^«#I=SE»*4D/A«»»8 1 U— 

«-&*tt*-r*KB*Biii#a8 3Sffixt^^o cp 

[0 0 1 5] IS 8 14. U— 1f#B#*«8 2 0>ttB8H-e 
fctj. »f*ia»*«8 2 14. *feCD¥3l(*U-1f* 

;T§8 4a. 8 4 b. 8 4cJ«l^ U-1f *» 8 

4 biz* yflfii*6ixfcU— 9 s *!*. afi«S?a8 5i: 

4 cizj: yae-frtiifc tp*tt* a*ieift*a8 6(c 

M*88 6i:J:oT, a*A<K»**ifcirftU— y 8 * 
I*. *»*¥*B» (AOM) tt£0>**B 

S&8 7R. 8 7G. 8 7 BlzAit^&cfc^l-fltaEittT' 
fey. 7t^P3f8 7R. 87G, 8 7Bl:lt 

*u KB*B»¥R8 3 3b^6*BS«^A***i. *B 

£*VCl^<i>o 7fc£S33&8 7R. 8 7G. 87BCcfc^ 
T. aiff3&<SEH**tfcU— SSt57-88R, 
88G, 8 8 B|Z<fcyj5»**lT. # U =T > £ v~ 8 9 
lzA&m-£o H«U*S«8I*. ^7-^-90* 
P— atticism Lt=v*i/> 9 1 £fi«;L. 

-9014. ws<D»a*Bi3»-3TMjfea*fii(ciftafe* 
»b.¥«9 2A<»it&*irfey. HNSuasBswicas 

[0 0 1 6] #;£II3S&8 7 R. 87G. 8 7B(Z«fcy* 
B**lfcU— 9 s *!*. 7ff 'J =T>S^-8 QlCckor. £ 

jta^ipncftasfu f eu>X93^Lt, ^7- 

^-/*— 9 O £87fc-f &o CCIC 7^7-^—^-9 0 

— 9 ooSftililJgte. U— *f7fe<7)±S:S^S. 
■T3St5*». tK'J zfVST — 8 9C7>lHie2Si:^i^-r^«*: 
CPU 7 9lw«fcoTfMW**l'Cl*£. U-ifptU 
«fcoTS7fe3F+lfc^ : 7- / <-/^-9 014, s«5asai9 



9 5 fcckz/7j<&*i9 eiccfcor. x&Bttaa* iss 

14. |£«»9 7(::a£&*u tt*S*Lfc«L 77^-^-/^ 

-9 o^mmw^nt^t^m^m^i^x. 7J7- 

[001 7] ^MSi9 4, SaS*fl9 

5. 7Kft«9 6. $£igSP9 7. — 9 8j3cfctfV — 

*9 9<tLTI4. jaWtDSBafliWcffifflS+iTUSt, 
OOSMffl-rSCl^*^**. 119(4. BKOHflMBB* 

ICTF^F^^cfc^lc. §11 0)l!ftfflS¥a6 1 14. 

«ftajswB*»^ai 00. ina^— $a>^j£-x— * 
* SE«-r 1 o 1 . lm^-^lij^- 

-5iiz«atft«is*»-rffl»»«ia^ai 03 as* we 

5 • u>v«»¥«i o 4*^^ix.rt^^o B1 0(4. 9 

• U>vIifSl 0 4I4. SSm^U^VUCD 

U>i>*EIBUT. ;U£OSl^7^0;mSA < <5<. IS 

y. jaaftffia^ai 031-^y. «ajs«fi3iA<ais*L 
lot. r. g. B<z>fe«^*«s«^i-«*-r*»s 

«#IE»^ai i i a—j^y-OisZ i 1 2k* 9 

• b>vEi?si i 3 fccfctfim&T— 

Jjffil 1 4^^l7<.Tl^^o 
[0 0 1 8] y^^£-v^ ■ 0 4I4. 

SFttTfcy. -y-r^-S^^ ■ b>vS^ISl 0 4ICA 
TD^titcU^^-^ (4. fe!S^**ai 1 OCicfcoTfe 
B«#U^^^K»*ftfc«. U«-r-^ 14. 

i-iib4x. jsam#^*^ai i iizA^stL^o 

{l-^^^ai 1 114. lHfe^f-63+COR. G. B0)fe 

ffi-^SBJS«#Yiza«-r4tfl)"efey. am<z>«ici= 

JSIST. &j£0&5\Z, R. G. B«)fe«#l=S^#lt 
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sit, «a«#Yic*»-r«. 

Y = aR+b G+ c b 

a+b+c=1, 
a . b . c > O 

[ooi 9] d— i i 2(Ccfctj. XMsSft 

G>aftl*«<* aJS©Kl*»#<0aj£l*K<fc4<fc5l= 

fr&Zt{ztj:Z> 0 Hill*. ^U—JUCJ; 

5 £^t?rt^— ®«IS£vX^ Ale. ffi^-x— $£A 
^I-r^fc^CO^r-^- K6 9<&*-<&@ES£^-f H®T- 

fe^o Hi i rcfci^r. rcj . tmj . ryj . r- 
cj . r-Mj . r-vj ^btt**-Ri*. *7-a 

7^Ba*-B2 0 0f*"J, ZtltOlr—itti? — 

feSSBHKB^Si oo[=aj**4i««fc?l=* 

rcj *-*»*ti4fctf(3. fiisannKft^ai o 

o*<. H^$ti4^^-iiJ«<7)R (ft) BBB*<. -IS 
B. 1S< &4<fc?l::. ^Z/XBB*— Tmj + 

-*<»**i*fctfl=* eUBBXttfRi 0 0^ n 
±**L**9HMfcO>G («) BS«*t* -SB. B< 

^7-i«(ob cw) xbb*<* -an. K<tt**5 

lc. ^at^tu *7-/<5>XBB«#*<£#S*u fe 
aSBHftft^Si colza***!*. ctLlzfcfLT. 
j]7-/^>r»- r-cj a*i*fctf 



&<DR (*) Bftffi£<* -SB. «<ft«*5lC 73^ 

-/<9>*BB*~ r-Mj S*l«fctfl=, ft 

BSBHK&^Si oo^ ^^$ti4^7-H«cOG 
(»> BBtttf. -SB. «<a*cfe3l=. 

r-yj *-*<ws*i*fctfi=. &B&B 
a*«*<. -®b. «<a*j:5ic. *5- 

oictli^$^4o filMHX8k¥Si ooit ^37- 

fr*. *9-'<9>*BB«#l::Lfc*<oT. EIL 
T. &BSBflfflB«XfT'r«. 

[0020] tfc, Tdj . rcj . Tbj . Taj. 
tnj . r 1 j . r 2 j . T3j . r 4 j ^bft^+- 
Bl*. MB»*-82 0it»y, cnbl**^-® 

&*<»f***i4£. BftBBflHItf* £BftBB£&¥ 

Si o o\z&tt£H&&o\zmtfL£HTiy& 0 *i*Wlc 
I*. BBBB*— Tdj *-A<W**t4fctf(c. W±* 

*i**5-Bn«a>aa^ hsb* «<***9i=. a 

BBS*- TCJ *<ff*;|l-&fctf|C. |f***L4*^ — 

B«a>B**«* = SB. «<«c*J:5l=. BBBB4— 
Tbj *<#aF*i*fctf(c. B«<z>afi 

3S*<fe3^ a*B**— T2j nzfr&tzisiz, &± 

**i**5-IB*a>a*^ —SB. K<*6*3I=. 

-u«c7>ajt7b^ hsb. «<?s4<fc5(3. aanB^r 
^ rasB. K<«p**a(=, -ttL-eti. aansA« 

^tt**i, fiUMRXttfRi 0 0lctiJ73^*i4o 
SSfSi OOI*. aSIBBflH»£Si*&£. 5feSS^(c 

it, &aftBnfflB«sf7-r«. 

[00 2 1 ] TF1J. r F 2 J v TF3J, tf 
4J . TF5J . r F 6 J . r F 7 J . TF8J \t7 7 

^va>t-T*i. *SJSffl«(ca3L^ri*. Tf 

TFIj ^-^^tt/rai^. * — V;U*fi^» 
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|ctt***i**5f=«rt**tTfiy. TF2J 
»*-35«»a?*L4fctff=. «Bfc«-&3&«. TF2J 

**ITI^* 0 TF3j **«»S*lfc«l::* ±1- 

tzXSlz^ /W^ M«LfcBlV»#ffl3rt<ft 

«*B»«*&«. r f 3 j ftfcBl::. *-y 

;u * &tztb<D1i-v ju&tt * ft 4 fc 

tfic. i>*K-5ffl#S* BBLfcBlMfc^ffiaitfttSft 

fcCO^I^^^^^-ilSl^^^n^J:^^. Bl^«S 

1 0 4lZtt*Sft£J:5lzftjS*ftTj3y. TF4J * 

-tfffSftfcflklz. * — v;usa^»»-r4fe»<D*- 
v;u»»*-*<ff*ft*f=tf(z. ->-v-^*^<D3Si^ 
^HI«3b«?5±*ft*«fc5lz. v^-^xiili^ 

TF4J *-*<ff£ftfc&fZ. *-V;U*^W» 

**b««-si*<. ^ft^ft. bsksm&s^bm 031Z& 

**ft**5l::«**ft"Cl*4. **Jtffl«l=*5l^r 

tt, 77>^va>+- TF5J. TF6J. Tf 

7 j . r f 8 j izit. ««>«tt*iyyaT*c:fc3Wc# 

«#*L<l*ttBlb«-*t*Slt4±:* 5fctt*MZcfcoT» 

bftfcmftT-* izs^rsiiiWizKg L*=§l&iii« 

ttBfttt*. A**ftfc«*lzLfc*<-3-C\ SILT. 
ftB*PBB4BB**ffL. ?<<-tZv<? • U>S*BB¥ 
«1 0 41*. Bl*tt»flS««£9l*«£. 

BUflwaajftfl:*. A*sftfcBiv*#BS«#izLfc 

tfot, KK Lt, ftaaBB«3B**ff-r*-fc5l=«l 

^£ait£<b. 5fcl^lZcfcoT*#*ftfcM«^--£lz& 
fcyt-^XiSMI:LH^r, SILT, feffl 

j£(gB&2i£5^T&«fc5iz«j££ftTi^o 7 

7 >^ v a >+- r f 1 j , r f 2 j . r f 3 j it. 
tmenu/altj *-#»SftfcBlz. flSftfcB 

JUAF*fcl**7 — ^'J > h PlzKB*ftfc*£¥(*lzJS 
lSfcBBttB*<«Sft*J:3lz. «B*««yST&ftT 
% tmenu/altj *<wsftfc 
&iz. r f i j *-a<#£ftf;:ig^izi*. h u^f h 
H«lz5§ LfelMItfftihi 3 1=. r M E N u/ 



altj *-*<W*ftfcBiz. r f 2 j *-##£ftfc 

J=5lZ. TMENU/ALTj £ ftfc&lZ. 

r F 3 J Sftfc»#lZl* % M/-fhj3J:tf 

ft^ft. Si Oiii««ftS^IS6 1 OfiBttnflXft^K 

1 O O (zftflKflflft««*<* BBKflLB^B 1031: 
HsftttffigBS«^*«ffi* *ft* <fc 3 l=«J* * ftTl* 
4o fe;BJ£fe b B£&¥8: i oott, fiBBBBBB^t 

*i+fti. *K*i=*or»&ftf=B«T-*i::»-3^ 

3I£H*rU A&ttaa^Bi 0 3 1*. BSKftABBB 

«#*Bl+*£. 5fcttWzJ=oT»&ftfcffl«-r—*fz 

hfcS»MM»«i:Lfc*r5t» flit, 

«(Zj3l%TI** ^T>^va>^r— TF4J . Tf 

5j . TF6J . r F 7j . rF8_| |Z{*. te<D«#££ 

»jy 3T*z£3b«-e**<fc5izfc-3-r^4o 
[002 2] u±<D&oizm&£Mz*^<Dmmmm 

ffiyjSBl 0A<. ^>$-7X-<X2 1 ^LT, Dtt 

AFtf*r* 'J 72 2lC-tz^ h£ft£o 7^fMF^-V 
l J7 2 2l:'b'j/hi*i4i:» CPU6 0^6iMt* 
^— £ 2 3(Ctt***lT, ^E — * 2 3A<I1P- 72 4 

^SgK-r^o ^Y;uAFli^Eno73fS]|-S»3i 

*4x4o BHffiaanz>-9-2 5(*. ^-f ;uAF<Daa»fli 

tBULT. ^mLtc;-»jefi^£CPU2 6(ctB^-r 
4e C(7)ffiffim-^lcSr5^ s CPU 2 61*. 7-f;UAF 

2 3<DiEM£fPlh£tf£o ^(7>$£^, ^^VUAFICIB® 
£htzt>=7—mi&tf. CCDl'J7t>1f1 5<tU>X 

3feS?b^ *fiBBi-*> H 2 l:«tor8IS**i4o * 

(5fett^) l=«feor»&*ifcB«T-*lz»-i*. BB 

»^ay»ft*«»ffis*t. n 2iCcfeo 

3>*f ;UAFIzBit*tl4*<D*flfc«fctfCCDX'J 
5<DBBRrWJ^BBS*tT. «2 0>tt^ffly 
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3tilS^-7hi 2lc*oTfifr£<D#*KHS**u 
fejMBJL-^/ M 3\Z&vX* R (*) . G («) . B 
(W) OHfelC, **U R (30 CD 

##:7^A>AFlrJfB»S*U G (NO <7)t1cA^ 

B (*) <DStA<. 7-OUAFfcBB» 
7*OI,AF*aaLfc5fc*<* CCDX'J7t> 
-9-1 5lz*oT, 7tB«lcflfc*fS*&*l&c 
[0 0 2 3] ZtoftVtftVte. CCDI'J7"fe>t1 5 

it. m$si 7 << -;u k as * ^ >r -;u k<& i^-f 

7l=IE2|-r &*?l^ CPU2 6lr*-3T#JWS*lTl* 

$&I4 1 /2 tttoTl**. CPU26lc*y»RS 
;u K&£ IM4«»? -r KIc»jS*41H«-t— * I*. 
*y. r-r v£;uif-§-(^&£*i£o -r< v$;m-^i:: 

^-r>«i^ Bi*assit5ic2it)*u* 0 te*. ±> 
^-3?y > k pizfH^^+i/c^^-wt^s^-r^ii^ 
1=14. SI*Slii«H^wySi«3 o*<. < >^-^x^ 

8|C&i!^£;h,. — :7y>hP*Mr*'JT4 2l::*o 

/^vx^-Oi^ 3 3 It, R, G. BCDJ&JgTb* 

n»**ifcflL h3 4l=*y. ^<D#S 

A<lS^*tL4o «r5Sa>*3(::* SfcBMMcfcl^Ttt* *3B 
3 1 **&fS*&ftfc7tl*. *flB»i-'V h 3 41::* 
y. BrffiO**l=HK**i, R. G. BO-tn-f*iI=» 
IS* 4 3 ^ *f >iz b^SCCD?^ >-tz >"9- 3 5 

[-* y . S***u *«»i::a*»&*i4o cziz, pt 

S3 1 fc<fc^s7- 3 2i4. sn^a (0^-t±-r) i=* 
y. Ei3(r^^T, ^Epo)73isji3, iij^a^ 
iph=. BrSoaa-e»»i*irj3y, *<7>flss. *tu 

7 (HiF-fetr) l=X#*;fcfc*^-:7'J>hPr::IS«* 
tifcav — H«A<— 3fc7C»l-tt^l»6*tT. R, G. B 
IzSJS^HBt*--**^ CC D^>f>-iz>-^3 5|Z<£ 
otifiJc*^^ 5fe86^B*K*5l^TI*. 3t;®3 1 fc*tf 

[00 2 4] CC D^Y >-fe>-t>-3 5lC*oT£j3t**l 

fcR. G. B -T£H«T-2 12. 

»3 7l=*oTJa***tfcflL A/D£»S§3 81=* 



&£;txtcil«l7 ? -$l4. CCDffiiE^«3 9lC*oT* 
ll*S<DBfia>^ i 7^^I»fl3ttoa3E*ai+. n« 

s§I4oic*ot. a«T-*icfc»s*ifcaL -f 

-7X-f^4 1 J3*tf-f >£— 7X-f 7 4 8j^Lts 

5 14. aafilHfcR*R y SB i 0**lM4J5»ISHHft 
BE^S»yKB3 O^bs MBT— Dun 
?^HIfS4 9fC*y, v-r>S(C^b+lT*fnil« 

r-^cDRg-r^2ooiJm7 f -'St(7>ffl^Jt}PS:LT. ¥ 

*gu i o^udi^-* tayatici: (=* y. mvt 
4o at^-e. CPU6 0I4. :oiftf- $v>3tWL = ?<< 

7-f>A*;77 5 0 afc*UT|g2CD^^ >'*V?7 5 0 

biz. ^owftsaoia*^ 

— »1O7-f>^f77 50a6J:i;*2a)7-f 

>/v;775 0 b CD — 7d #^-f >(7>fi3»S@ (DIS* 
* Hi 07^/^7775 0 a 23*1^2(0^ 
*f>y<*;77 5 0b(DttSl:, *ti-f*L. fEH$-t±4o 

©HH*X—* I1O7^>^77750afcJ: 
^207^ >^*;77 5 0 blC^M^^^fc^s (1 
CD^-< ts/ty-PT 5 0 a * tf* 2 <D ^ ^ 4 V Z? 7 5 

o b|cffiH£;K£M«^-$<7>^-i' >&f4i /2\zt± 
[0 0 2 5] ::c, 5fcI£<^B#i::fci^TI4. CPU60 

14. mi (7)^-T >A*;77 5 0 aJ3*«a2 0>7-f >^ 
7775 0 b<Dt^"f*v*^— 7a i*1 U-A^^'ja 
-Vh51t$, A*AX6 3|C8«L, S20)7U- 
Ay^'Ji-y h 5 2 JS*tf»3(D7 U-A^'Ji- 
7h5 3iA*A^6 3i:CD^«l*tefo* ; 5lc»JtaiLT 

fey. Ltztf-oX* -^^7^ >/^ l v77 5 0 af fcli 

5 o blcfBe^HfciS^r-^^^. ^St^ 

Lt, lid*, £07l/-A>^'Ji-7 K5 1 lc62 

*a*M /2i=a^**v4. :5it, i n^<D37>nu 
-mmzftifc-t z>m&^-$ tf. mm'r-tomtf&m 

ttici /i 6lz«6S*tr. R. G. B(C*HC^4I1« 
f-^tlts ^tL^^L. mi A^^E'Jzl- ^ 

K 5 1 CO R "T — $ ^^'J 5 1 R, Gf-*>^'J5 1G 

j3*tfB-f-* ^^'J 5 1 B I::f5tg £;ft<£>o 
5tIS^I=*y!S^I5lbtL, »i(D7l/-A>t'Ja-7 
h5 1 IcEBSF+ifciBfliT-*!*. f-^/NX6 5lciM 
CPU6 0l:J:oT(B#i**l§o CPU60I4. 

5fe^ic*yg|^^btifcij«7 ; -^i=»^^. 

IC*oT. CCDX'J74z>+M SCD^-T^a U> 
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asoiftK^Bi y ga i o<7>cpu26fe4 im4£« s 

HH&lrc^Sfcy gg3 0OCPU4 6(Ctt*"T*i:i: t 
I". *^lCcfcoT^#t>^^fc^ii«7 ^ —$^lc3lr?t^T, « 

B^SS. PBBfccfctffcB****™**^-*-^ 
— 9 0-t(::B£Wflgfc«fc5l^ *tt^a>fc#<BiB«R^ 

[0026] aasiiattR^Bi y ^a i o <d c p u 2 6 

*fcl*S»SSi«H^fl»ySS«3 0<0CPU4 6ii. c 
^-Sxfcdlc. $>41M4. — ^'JVhPICfcySI** 

ftfcffiso)#*<D3ft*<c c d 7 -< >-tr 3 5 ict y a 

ft**i*«fc5l^ #*BB^-— ^ M 2*4lM43fe*B 

-9-1 5fccfciKccD^^>-tr>-9-i 5<Dwm^r^m^ 

-t&o CPU 6 01*. SfeR*M::J: yBMrtRbtl 

santsasu f-^/U6 5^it, minims 

flkS¥a6 1 j3j:i;*2a>li««iS¥a6 M«« 

IS^-r^c ftR*M::J:yR*ttt>*U SMS)? 

U-A^^E'Jzl- hS 1 icIHlt^tiil^T 1 — £14. m 

*>-*h'j***a*u:«*:y* bbmje. isx 

T\ CRT 6 8 (CSI is^X'C^ C R T 6 8C0ll@±lC±l^ 
[0 0 2 7] tf-^U— £14. CRT6 8(0lI±l:a^ 

*;Kfc*^— !&«icjsi:t. *-*-k 

6 9£{§fELT. *Bl^OfcA(0fflHftH^Wyftf*a3<*: 
U-$*><. +-#-K6 9SSttlt, *Wtfr<DtztbO 

^/^65^LT, CPU60l:A*S*l^o CPU 
6 0 14. «5*ffi3-lc»-3# % LT\ -r- 

^/<t,6 sicmau *jw«#i*. aassBHtK^ia y 
sb 1 0(7)cpu26tL< i4S5t§2ii«ss^«i y ms 

30OCPU46JS6 tflc/S fc I4ffi 1 OiMlfS 
6 1 feck I// 1 L<(4S2 0>ll«ffiS^«6 2(=iS5) 
*U IB«tt^l»yftfrfe<fctf/*fcl45fett^l=J:-3T# 

bftfcilffc^-^S-^T. c p u 6 0 ic£ y;*££ 

14. 7 r -£/<X6 5f4. gl07L/-A>t'Ja-t;h 

5 1 . 82fl)7l^-A> : E'Ja-^ K5 2. S3071/ 
— A> ^E'JZL- y h 5 3C0A2jA*6 3 4: tii 2> A X 

6 4 fci4sijffliwfl^j?Es*trL^4fcrf). ISte^T — ft 

1 fl)? L/— A^tUa- ^ h 5 1 . I2(^7U- X^^E 



5 3 CA^] LTL^4M**LM4C*l&A^&IB«-r— * * 
ffi*LTt^4Mlct,. ^U-^te. ff >*<7>^t;F^l-S§'£ 
A*)*r4C<^J^><•T?#. *fc* CRT6 8(DiS@±lC. ± 

[0028] ^^[^cfcor^b^fcii^^-^icai^ 
cpu6o(=<t-3re»w(cags4xfcaui»3Eii 

-TfC— K6 9<7>BfS<D*-A<«ff*<x*. *S«SB»l=: 
fcUT(4. Hll 1 K6 9 CD l"Cj . 

tmj . ryj . r-cj . t-mj . r-yj j6*e>£ 
«*7-/«>XBS*-S2 0 0*<»fE$*i4i:* S 
±**i4*7-M(0ftB*H»tl>fcftfl)*7-^7 

fi»aPBHiK«*« 1 ooicajasti 

l»o fiajSKHKtt^Ai ooii*7-^7>^HM 

#SSI*4*. 5feH5^^<ky^#bttfclii«7 r -^l^«^ 
#. c PueoiCcfcySBWI^KSStifceniiHaffiS 

4o /K— K6 9CD r D J . TCJ . TBj . 

taj . tnj . ri j . r 2 j . r3j . r4j 

Bi«o!)a«*«a-r4fc»a)a*iia«**<. fe 

asPBnsta^ai ooiztii^^n. feaaiBHsea^ 
ai o oi4aaB»«#saitst. r^i:«t i J!#b 
ti^LU^^-^ cpu6o(c^ygib^][cis 

T^iE-f£o *bl3. 77^73^- TF1J 

jE«#364L^(4*— ttjEffi^3b<fiaJSBB*ft*S 
1 OOlctt^J^ti. fiSSRMftfSl 0 0(4. 5fel^ 
^iCcfcoT^b^xfcliS^-^lcS^^. CPueoi: 

JEfc*lM4B*a*J<0*«**i5 A***bfcT 
«jE«#ft4l^l4^— A-«jE«#lcLfcA<oT 
^iE-T^o */c. ^7>^i^3>^r- TF2J 

;b»»*-A<«f^**i*i:. l^r*tO* — V^W^- 
*#*4L^4ttBHb«WftaaiBBK»*ai OOlc 

aa**<i. feaa»B*»*ai 0014. &WtMz&r> 

«-&*4lM4ttB<b«#lcLfc*<oT«jE'r4. Sb 
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aLt=m^**ffla*<ttS*ifcOtlB«a:*9-IiI«* 

cpu6oicj:yi«i«i(wKsaF*Lfce«iii* 

<*iE-r*o 77>5va>+- r f 4 j 

^Xp^m-^l^ Ltc^^T^IE-r^>o *fe>lC TMEN 
U/ALTj *<»*;h,fc«l^ r F 1 J 

JWcfc^l:, TMEN U/ALTJ 4~35<W**Lfc« 
IC r F 2 J ^-^^^tLfcti^[-{*. mS£:£0iIH& 
|caLfcliI«ftiSA*<i:**i-i)-t at-. I'M E N U/A L 
TJ *-tfW2txt-&[^. TF3J *-*<#S*lfcii$ 

6 i a>fe»j£PBBIS»#Si o o icfeBBHHS** 

£*t,£ 0 6aanuixtt¥a i ooit fe»siigu3iis&« 

-3t^T. CPU6 0|Cj:ye«|WlC»S**LfciilliS* 

teiEu jssMM&s^bm 0311 jn&Sfc&spg 

&I^lc£oT^;h,fcIg«^-£l:: 
K-3l*T\ CPU 6 oic*ygMWI=Kffi*4xfc£»iH 

[0 0 2 9] c 5 Its JtBW:«fcot, *BM>0fctf> 

aasnitett^iaysiBi o^ccd^ >-t>-tM s 

l*. :mjuaf0 i ra-7icEft**ifc*7 — HHft0»» 
U JS»HI«H^»yS«3 o^CCD^-f >-b 

PlcESi£;Hfc;k7-IS«£l^&y^ iH^T-S 
«lt:, m*^— — yji<<*2 i fc£LM4 



tt^B*izt$i*Ti** ipjwa3i}HK#a4 9i4. ms^- 

r^T. II 07-f >A*;77 5 O afc<fctfJS2 0 
>rtV?7 5 O b |C X 7-f>«l-lE2tU 1107 
f ^'>77 5 O a fc«):^2fl)7<^777 5 O b 

ic % SeSicElf cpu6oit HHftir 

>A';7750 a ^ U^B 2 CO v 7 7 5 O b (7) 

7 5 0a fcJ:^2fl)7^^777 5 O hO^\Z^ 

[0 0 3 0] *R^8*l-i3^Ttt. CPU60CJ:^ 
f 207 U— A> ^'Ja-f h 52fcJ;U:f307U- 
A^^E'jrL— ^ h 5 3 05*,. ii«-r— * £«£&<^*I 

«S*U i^(7)7U-A^^'Ja-7 hfccfctfSl 07 
L/-A>^'Ja-v h 5 1 d:A^U6 3 fc^SttA^Br 
fc*i£J:?lcfflWS;|xT^4. *7- EH*0 

tt^8ty*<ft**L-&i:#tt. »107I/-A>t'ja- 

h 5 1 , l207U-ix> ; E l Jaz^ h 5 2. 
7b-A> : E'Ja-7 h5 30)^f^-O(D^ A 

tt*A*6 4fc«fctf-bU^4i 5 5^Lt, mi0 
!HM&31*fi6 1 |z|gai*l=* 7 -OUAF 0*0=1^1:: 
ERSftfc*^— ffl**«aM40J0*^ — ^'J > K Pic 

E«**ufc* 7-U«05fcR^£Hfrr 4 c t s -*imt 

U> h PI=IE»*nfc*^-BI«l3»l£t-41I«-r— * 
Hl*/^^6 4 j3J:tf-bl/^*5 5*^LT. »10 

IHSI^tLfc* : 7-lii«te4LM455iJ0^7-^'J > h Pic 
F 0&0 =i t icEft * *itz * 7 — Ilttft £ lMi»J<0 ±) 7 

170^, SSIC, 8l©7^^-y7750 ai3 
«fcl):S2(D70/^777 5 o blcE1S**ifc®«-x — 
S2 0^U — ix^^'j3.-^ K5 2&S^I4m3 
07U— Ay^E'Jac *v h 5 3lcKi5l*n. R (*) ic 
^/^-T^lj^^-^liRir-^ >^E»J 5 2 R£*:l*5 3 
RIC. G («) IC^/£^£iij«^-£l*Gf r -$>^'J 
5 2 G*fcl4 5 3 RIC, B (W) lC»jC-T i>m&?— $ 
I4BX — *>^U 5 2 B*fcl4 5 3BIC. -tiX-PtlEIB 
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Stir, Wi2<D7ls— A^^E'Jn.- y h5 2fc&lM*Sg 
3CD^U— A^^'Ji- *V h5 1 zi^<D:M ;UA 

II ft I ^ »J6 -f « H ft - * A < IB IS * *i £ o 

[0031] *i^^ic^oT^#bti^n«r— m 

2 CO 37 U-A^^EUa-^ h 5 2 3 CD? U— A 

> ^ 'J ^L— ^ h5 3(DR"r—5 * =E*J 5 2 R*fcl*5 3 
R. Gf-*^ : E l J52G*fcli53R, Bf-^^ 
'J 5 2 B*fcli5 3 B|cKtt**tfcflL I** 
Kl (DBDflMB31*a6 1 J=U***t4. fg2<0 
^U— A>^'J3.— K5 2 &>&lM£flg3<7)7 U— A> 
^'Ja-v K5 S^t^tiJbMcEttSttfcBiflfc-T— i £ <0 

mi ©ii««i3s^«6 i iztb***i*cfc3ic c 
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